The Madras Agricultural Journal. 


(ORGAN OF THE M. A. S. UNION) 


Vol. XXIX] AUGUST 1941 [No. 8. 











EDITORIAL 


Agriculture and Industry. From time immemorial, the people of India 
have been the tillers of the soil. Her valuable raw products were the feed- 
ers for many an industrial country such as Great Britain, Germany, America, 
Italy, France, etc. The war hasputa check on her exports for the time 
being. We have therefore come to think, and there is an unanimity about 
this all over India, that for a solution out of the difficulty, we have to turn to 
industries, be it small or great. There is no lack of enthusiasm, no lack of 
—~angineering brains and last but not the least, no dearth of capital. Is it 

>t due to Tata that India ever entered on industrial enterprises? When 
was so in peace times, is it not imminent that it should be more so during 
wer times. For many an article, say from the safety razor blade to a motor 
car, which play an important part in our daily life, we are dependent on 
imports from other countries. Are not these countries which are industrially 
great alse-eyriculturally advanced ? Does agriculture conflict with industry 
in the Jera Inthe fitness of things, it should not, for, one helps the 
other, “Ass fam. 6 and industries are like the different parts of a corporate 
body-in pe” „each has its place and all for the good of the body. We are 
glad to-mote that a capitalist has already come forward and started a. ship- 
ping industry in the Vizagapatam district. For an industry of this kind, 
plenty of suitable timber is required which is easily procurable in our country 
as also for an industry like paper manutacture. There are hundreds of 
industries for which the plant world supplies material and with our large 
and resourceful forests there should be no difficulty in setting them afloat. 


At a time when the Government is engaged in a life and death struggle, 
it is too much for us to expect them todo the all. Public enthusiasm and 
patriotism must be roused. The services of the engineers must be easily avail- 
able to the capitalists. The millionaires of the country must see to the starting 
of all industries that could be easily started. What Canada and Australia 
have been able to achieve in a few months must be possible of fulfilment at 
least in a few years in our country. We will be not only helping ourselves 
by considerably relieving the problem of unemployment and the disposal of 
surplus raw plant products but also helping the Government in her struggle 
now and inthe future. All capitalists should gather together and start 
corporative efforts. A scheme both comprehensive and concentrated 


should be drawn upe 
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While so much has been said about industries, let us turn to agriculture 
and see what can be done there. With the brewing war in the East, rice, 
the chief food crop part of which is imported from Burma, Indo-China and 
Siam, is now suffering the worst. This means we have to grow more rice 
and be self-contained. Every bit of arable land has to be brought under 
the plough. There is no knowing when conditions which are obtained in 
other bombarded countries may happen here. So we must take time by 
the forelock, and be prepared for the worst, though, God forbid, the worst 
ever being enacted in our soil. 


The war has opened our eyes to several things which we have been 
ignoring so fare Physical strength and health are things that are always 
desired, more so, during times cf war when they have to be exhibited. No, 
nation can afford to set cside the fact that biologically there is in us the 
instinct of self-protection. It is but natural it should be there. The 
principle of Ahimsa is to be admired when one does not injure another 
in thought, word or deed. But when one is attacked, is it not his duty to 
protect himself and those dependent on him? A right understanding of 
the principle of ‘action and inaction’ in such matters is necessary. Weare _ 
now fully alive to the necessity of learning first aid, air raid precautions, ef 
To be fit to fight against the enemy and resist his onslaughts health an, 
strength are absolutely necessary. A nation which is physically strong can 
stand up and face the enemy. That nation which is strong and healthy can | 
also make itself mentally strong. Surely with all that we have inherited - 
from the past, our art, culture, traditions, religion, etc., we do not wish to 
court annihilation at the hands of Nazi Germany. Let us be up” Ad doing, 
produce more food and good quality food. It has always been bdid, that a 
man is according to what he eats. Modern science has -d8 ~~~ vhat to 4 
eat and what not. Cereals rich in protein like wheat, chare f anid ragi, 
pulses, vegetables especially greens, fruits including nuts, milk and milk 
products, these should be consumed in larger quantities. The better quality, 
that is, the nutritive types of food should be made available to every man, 
woman and child throughout the length and breadth of the country. People 
fed on good food will farm a mighty race. This is the task before the agri- 
culturist ycuth of the day and he who does it with the true spirit of a 
missionary will be not only a true patriot but a hero. 


The day is not far off when war will be over and peace and order 


restored and the India after the war will be a mighty agricultural India and 
an industrial India. 


Rabindranath Tagore. With profound sorrow we record the death of 
Rabindranath on August 7th at Calcutta which marks the end of a long life 
of service inspired by high ideals, nobly conceived and actively pursued. 
Born in Calcutta on May 7th, 1861, the pcet and seer belonged to a very 
cultured and religisus family. His brothers were versatile and talented, and 
from birth music and drama were the ver air he breathed. In the death 
of Tagore to quote Mahatma Gandhi “we have not only lost the greatest 
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poet of the age but an ardent nationalist who was also a humanitarian. 
There was hardly any public activity on which he has not left the impress 
of his powerful personality. In Santiniketan and Sriniketan, he has left a 
legacy to the whole nation, indeed to the world.” In Santiniketan, a place 
of international culture, and world-fame, Rabindranath was the first and fore- 
most to give a rural bias to every kind of education there and we all know 
that education at Santiniketan is not only varied but extends from the most 
elementary to the highest grades in each subject. For over fifty years now 
he has been a great teacher—the Gurudeva as he has been lovingly 
called—ot India and of the world, and in the passing away of this mighty 
soul, India has lost her greatest star which was illuminating not only this 
country but also the world with a wonderful mixing up of the rich wisdom 
of the past and of the present. One of his great aims was to bring about a 
unity between the East and the West and to proclaim to the world that “the 
ultimate truth in man is not in his intellect or in his possessions; itis in his 
illumination of mind, in his extension of sympathy across all barriers of caste 
and colour; in his recognition of the world, not merely as a store house of 
power, but as a habitation of man’s spirit, with its eternal music of beauty 
~ nd its inner light of the divine presence.” The whole world to-day mourns 
e loss of such a beloved son of all humanity and the Madras Agricultural 
purnal joins in paying its last tributes to a poet among poets. 


Fruit Nursery Practices.” 
By V. VENKATADRI REDDY, B. Sc (Ag.) 


and 
R. SHANMUKASUNDARAM, B. Sc (Ag.) 


Fruit Research Station, Kodur. 


tis a well-established fact that the success of fruit-growing industry is 
mainly dependent upon the fruit nurseries. Nurserymen not only determine 
the fruit-wealth and fruit quality of a region but also influence to a conside- 
rable extent the economic condition of fruit farming. A large class of the 
public naturally look upon the nurserymen for guidance on a variety of ° 
matters such as the selection of orchard sites, selection of kinds and varieties | 
of fruits and the proper orchard cultural practices. This aspect of the « 
nurserymen’s duties are considered so important in some parts of the world 
that the issue of periodic publications replying to enquiries and organisa- 
tion of demonstrations and exhibitions are being done through a permanent 


and important branch of each of the various leading horticultural nursery 


establishments. Many countries of the world proudly point out the researc 
work carried out entirely by some of the reputed nursery firms, particularl, 
in the sphere of originating new varieties either by breeding or throi 
selection of bud sports, which form in some fruits a fertile source of impro 
ment, for or through the proper selection of propagating material. Tradi.y 


with spurious plants under wrong names and with fanciful cla™ ~~~ tortu- 
nately not an unknown feature of the Indian fruit nursery tn, ction 
of high-yielding and high-quality parents is done by onl s nd $ 
even these do not unfortunately enjoy any better patre Wooo 


public than the unscrupulous nurserymen. The mal-practices im“ trade 
are given greater prominence than the solicitude for the welfare of the 
fruit industry. The ignorance of the fruit-growing class as a whole, 
or the indifference of most of the wealthier classes of growers, many of 
whom are absentee landlords, have naturally contributed to the present 
state of affairs. The progressive deterioration in the yield and quality from 
our commercial orchards is therefore almost entirely attributable to the un- 
scrupulous tactics of some of our nurserymen who, with an eye on quick 
profits forget the welfare of the industry and the fair name of their own firms. 
We cannot ignore the fact that some of the reputed nursery firms have in 
some measure been responsible for the present development. In our own 
Province it was left to a private firm in Panyam to first popularise the plant- 
ing of budded citrus trees. Although the present perplexing synonyms are 
due to the fanciful names given to varieties by nurserymen, it must also be 
admitted that the extension of orchards under some of the well-known 
commercial varieties of fruits has so far been largely undertaken by a few 


* Paper read at the thirtieth College Day and Conference of the M.A. © 
Union, July 1941. 
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of the well-known firms or at their instance, particularly in South Kanara, 
Kurnool, Rajahmundry and Salem. It is therefore necessary for the welfare 
of the fruit-growing industry and economic improvement of our commercial 
orcharding demands that our fruit nursery and trade practices should be 
organised on sound and up-to-date lines. Planting ofinherently fruitful 
trees ct high fruit quality and choice marketing value are the basis of success. 
Although fruit research and fruit industry have been undertaken by the 
Department of Agriculture rather late, the department realised in the early 
stage of the inauguration of fruit research that in the production and supply 
of reliable plants from parent trees of superior commercial value lay the 
keystone of success. The establishment of two Government nurseries, one 
at Kodur and the other at Taliparamba formed the evidence of the deep 
interest the Government took in this matter. These activities of the depart- 
ment formed supplementary to the work already on hand at Coonoor, Kallar 
and Burliar gardens and at Coimbatore under the scheme for banana 
improvement. That the nursery schemes initiated by the department have 
already appealed to the fiuitgrowing public as a necessary and welcome 
measure is patent from the large demands for plants from them. At Kodur 
alone, orders for the supply of over 10,000 plants have been booked in 
advance during the current year, and in some cases advance orders had to 
be booked about two years ahead of the expected date of supply. Although 
e Kodur nursery scheme was put into operation only towards the close of 
339, the financial statement of the scheme as worked out on the 15th 
january 1941, showed a net profit of 24% to the Government. This isa 
wmit Nature and has already come to the notice of the public who 
ilar ventures of their own at different places in the Presi- 
i n toto the nursery practices recommended at Kodur, and 
en | = t entirely the hands trained at Kodur for propagational 
purposés. A large number of fruit growers also have themselves under- 
taken the methods of propagation evolved at Kodur for extending their own 
orchards. This unexpectedly rapid development within only about 24 
years of the commencement of nursery work at Kodur makes it clear that 
the public is realising the great havoc that some of the unscrupulous 
nurserymen have played in the past. 

A brief idea of the nursery work thai has been and is being carried out 
at Kodur will not, it is hoped, be without interest to the fruit-growing public 
and nurserymen. The following account is therefore presented, and it will 
be seen that it does not in any way indicate that the problem has been dealt 
with fully. In the farming of fruit crops, the selection of varieties and parents 
and the evolving of optimum nursery practices form but a few of the several 
very important items. That of determining the suitable variety for each tract 
and region and for each purpose, and above all, that of finding out the most 
suitable and economic rootstock for each variety of commereial fruit are 
subjects on which any nursery has yet to grope in the dark and has to await 
results of elaborate and prolonged research. The work of the Government 
nursery schemes are therefore now limited to only those items, on which 
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sufficient information is already available. Furthermore, the main purpose 
at present is to supply plants true to name, of varieties that have already 
proved their commercial value, propagated from trees which are known to 
be productive in normal years, and on rootstocks that appear to be suitable. 


Citrus Nursery Practice. Sathgudi oranges and acid limes which are 
the most important commercial varieties of citrus grown in Kodur area are 
propagated by budding on jamberi or rough lemon rootstock. Rough lemon 
is believed to be well-suited as a rootstock for almost all commercial types 
of citrus. It gives a high percentage of germination and a large number of 
apogamic seedlings. The plant remains in sap-flowing condition for a con- 
siderable length of time and the bark peels off easily from the wood, the 
former feature being conducive to easy bud “take”, and the latter feature 
facilitating budding operations. It is a fast grower, very hardy and gives a 
straight stem. The seedlings are able to withstand transplantation well. 
An elaborate trial on nine different rootstocks for chinee orange and three for 
acid limes has been laid out at the Fruit Research Station, Kodur. The data 
collected so far show that, jamberi and gajanimma are the most vigorous 
and produce the largest sized plants. Jamberi, however, is preferred in 
Kodur nurseries because of the aforesaid advantages, and its resistance to 
gummosis. The scion material is selected from trees of outstanding merit. 
Some of the leading orchards at Kodur have been surveyed and the trees’ 
possessing the desirable qualities have been marked out for takin 
budwoods. | 


Sound healthy tree-ripe, rough lemon fruits are selected --~ -ereds 
extracted. Those that float on water are discarded and ! i 
collected and sown immediately on raised seed beds of 6 
2 ft. breadth, in straight lines across the beds ata distan ah 
row to row and about lá to 2in. from seed to seed. The ScceuS7a1u-then 
covered with about two inches of sand. A copious watering is immediately 
given with rose-cans; subsequently, watering is done daily. When the 
seedlings are about one month old, a weeding is given, end a month later 
the weaker and diseased seedlings are pulled out. The beds are daily 
examined for caterpillars of lemon butterfly from the time of germination of 
seeds. When the seedlings attain about 6 in. height, they are lifted and 
transplanted into nursery beds. Generally one irrigation is given to the 
seed beds a day or two prior to lifting of seedlings. 


The nurseries are prepared by giving two or three ploughings and 
applying a basal dressing of 50 cartloads of well rotten farm yard 
manure. The beds are generally 30 ft. by 10 ft. in size. Holes are made 
for planting the seedlings with the nursery transplanters devised at the 
Fruit Research Station, Kodur. This tool turns out five times the work ofa 
chisel hoe. The seedlings are planted 6 in. apart in rows and 13° þet- 
ween rows. Close planting is always resorted to get straight stems. 
The beds are irrigated immediately after transplanting and again four days 
later, and continued at regular intervals of 10 to 12 days. Stirring of the 


August 1941] Fruit Nursery Practices 301 


soil between rows with junior and hand hoe and hand weeding in between 
plants are done occasionally. In order to induce the growth of straight, 
thick seedlings, the side shcots are nipped off as they emerge. Lemon 
caterpillars, if any, are regularly hand-picked and destroyed. When seed- 
‘lings have attained pencil thickness which they do in about a year in 
nursery beds, they are fit for budding. 


Small trials are in progress to study the influence of vigour and kind of 
seedlings on the future performance of scion. So far no significant differ- 
ences are observed between the treatments, and therefore, the selection of 
earlier germinated or vigorous seedlings from seed and nursery beds with 
the hope of obtaining the best orchard performance, appears futile. Buds 
are chosen from round, plump wood taken from two-year-old scion shoots 
which have attained almost the same thickness as that of the rootstock, and 
which have grey streaks. This wood should be straight and free from 
anguleérities. The bud is cut with a very thin slice of wood attached to it. 
Recent investigations at Kodur have shown that inserting the bud with a 
thin slice of wood attached to it gives a higher ‘take’, An inverted “T” 
cut is made on the rootstock stem at a height of 6 in. to 9 in. and the bud 
is inserted carefully with the growing point upwards. Raffia fibre is then 
tied firmly round the rootstock stem and around the point of bud-insertion, 
Yeaving the bud open. From trials with various kinds of wrapping material, 

affia fibre is found most suitable as it possesses just. the right amount of 
lasticity to permit the radial growth in rootstocks and bud-sprouts, thus 
‘eavina no unseemly constrictions near the bud-joint. When the sprout has 
Jù of growth, the rootstock stem 3 to 4 in. above the bud is 
servations have shown that although the lopping off of the 
„the time of budding induces an earlier bud break, it 
Còr. = ,ctards the growth of the sprout. Care is taken to remove all 
rootstock sprouts as they appear. When the bud-sprouts have made a 
` growth of about 4 to 6 in. the rootstock stem is lopped off just above the 
bud-joint. The optimum season for budding at Kodur has been found to 
be from July to January. When the kud-sprout has made over 12in. of 
new growth, the plant is dug out with a ball of earth of about 6 in. diameter 
and about 9 in. depth, and then packed in arika (Paspalum scrobiculatum) 
straw. 


As compared to the period of three years reported to be essential in 
the Punjab for producing budded orange plants from the date of sowing 
the seeds, it is found possible to raise similar plants at Kodur within a 
period of only two years on jamberi rootstock. By artificially stimulating 
the growth of seedling rootstocks in seed and nursery beds, it is possible to 
further reduce this total period of two years by about three months. It 
seems clear that soil and climatic conditions influence the length of the 
pre-orchard life to a considerable extent, and this, specially the absence of 
a prolonged dormant season associated with severe winter conditions is 
possibly the explanation for the very great advantage that Kodur enjoys 
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over some other important citrus tracts in India as the Punjab. This 
feature has been emphasised by other workers also who have pointed out 
that in some parts of the tropics the pre-orchard period of citrus budded 
plants from the time of budding to that of planting out in the grove is only 
about eight months as compared to 12 to 24 months under semi-arid con- 
ditions as in South Africa and California. Experience at Kodur has, how- 
ever, shown that a well-formed tree can be grown in nursery in about five 
months from budding, if the operation is done in proper season and ona 
suitable rootstock. 


Mango Nursery Practices. Since seedlings of most of our mangoes do 
not breed irue to type, vegetative methods of propagation have to be 
resorted to, to continue the desired parental characters. Inarching has 
been the commonest method of mango propagation in India. There are 
some varieties of mangoes which give rise to more than one seedling per 
seed, only one of which is sexually produced while the others are apogamice. 
The value of employing these apogamic seedlings as rootstocks with 
boneshan and neelum as scion varieties is in progress at the Fruit Research 
Staiion, Kodur. 


Stones for propagation of rootstock seedlings are chosen from pro- 
ductive and vigorous seedling trees. They are sown soon after extraction, 
in beds at a depth of about 2 in. and with a spacing of 6 in. from seed j 
seed and 3 ft. from row to row. Sowing with the plumule up has been four 
to produce straight tap rootand stem, both of which characters facilita; 
inarching operation. Shelled stones produce seedlings with et ~ ===" 
root and stem than unshelled ones, but the practice i 
Kodur as it is expensive and the percentage of germinati: 
of fruits or stones is not considered a necessary operation 1 = 
practice, as neither plant vigour nor germination is found to be @épendent 
on these. | 


When the plants are one-year old, they are lifted with a ball of earth 
and potted. Heavy defoliation 7 to 9 days prior to lifting from seed beds 
has been found to be advantageous. The tap root is pruned while potting 
the seedlings. the pots are watered soon after potting. Placing the potted 
seedlings close together in a trench and letting in irrigation water thereafter 
at an interval of 4—5 days is shown to be a more economic practice than 
the prevalent system of hand-watering the pots daily. The rootstock seed- 
lings get ready for grafting within 12 to 15 months, when they attain tne 
thickness of a pencil. Inarching on seedlings of even 45 months of age 
is found possible, but this is not being done as the demand for such small 
. plants does not exist in this Presidency. An experiment to determine, if 
older rootstocks are to be preferred to younger ones for securing the best 
tree performance, is under way at Kodur. So far within a period of three 
years no significant difference in growth between the younger and older 
rootstocks is found. Scion shoots of the required variety are taken from 
trees possessing such qualities as heavy bearing tendencies and good fruit 
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yuality. The trees should not be too old or weak ordiseased. The method 
of inarching is too well-known to be described in this paper in any detail. 


| The separation of the graft from the parent tree by lopping off the 
rootstock portion above the graft-joint is done in stages. The optimum 
period from the date of inarching to that of separation from scion parent is 
found to be about three months but some varieties like rumoni demand a 
longer period. The optimum season for grafting under Kodur conditions 
has been found to be July to September. A number of trials have also 
_ shown the commercial possibility of raising mangoes by side-grafting and 
` budding. It is possible to plant out the grafts immediately after separation 
' from scion parent if favourable weather conditions prevail. However, in 
- order to avoid casualities, the grafts are kept in shade for about a month 
before being despatched or planted out. 


Propagation of other Fruits. Propagation of some ofthe best varieties. 

of guavas, sapotas, pomegranates and grapevines available at the station. 

has also been undertaken. The first two are propagated. by layering and; 

the last two by cutting. These methods are also sufficiently known to need, 

ny elaborate description. Grafting of sapctas is proposed to be under» 
ken shortly.. | 


General Remarks on Nursery Trade. One of the greatest set badk 
ruit industry received from unscrupulous nursery practices is in the 
itter of wide- spread supply of inherently unfruitful trees and plants of 
“<< for commercial cultivation: Some kind of control on the 

le to prevent the supply of such uneconomic plants shall 

‘if the fruit industry has to be placed on a sound econo- 

AC», Be jstem of registration of private nurseries on a voluntary 
basis, or the introduction of suitable legislative measures may have to be 
brought into being to achieve the desired change. From the point of view 
of the public also, there is a widespread and legitimate grievance that a 
very large number of plants purchased by them suffer serious damages in 
transit, sometimes leading to a high number of casualities. This is a matter 
on which the nurseries cannot be legitimately blamed, as the safety of plants 
consigned to the care of transportation authorities is beyond the control of 
the consigners. At the same time, it would not be fair to expect the public 
to bear the cost of such dead or damaged plants for no fault of theirs. The 
only possible remedy lies in the railway authorities undertaking to cover 
such risks, particularly in so far as the damage due to rough handling and 
undue exposure to adverse weather conditions are concerned. A system of 
undertaking the delivery of plants to consignees immediately on arrival at 
the consignees’ railway stations would also go a long way to minimise the loss. 


Some Fruit-tree Diseases in Relation to Horticultural 


Practices and Mineral Deficiencies. * 4 
By DESAI NARAYANA RAO, B. A., B. Sc. (Ag.). 
Fruit Research Station, Kodur. 


In combating plant diseases the mcst desirable and the least expensive 
means lie more in the line of prevention than in that of treatment. In fact, 
preventive methods are the only means effectively employed in certain. 
diseases. Effectiveness of the method and the expense involved are the 
two criteria to be reckoned with when any of them are tobe advocated | 
either for prevention or for cure or when their suitability is to be assessed. 


sa ET 
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In the domain of horticulture it is a well recognised fact that healthy © E 
and productive orchards are mainly dependent upon the care and attention là < 
bestowed by the growers to each and every orchard or nursery practice! 
with an eye not merely on the future growth and prcductivity but also onf. 
the freedom of trees from pests and diseases. The incidence of a host of § 
diseases can be accentuated to as great a degree by an ill-devised or badly¢@ 
executed orchard practice as the insurance of the health of the orchard ca 
be effectively done through proper cultural methods. Countless orchard ¥ 
havs been ruined irreparably by a thoughtless. orchard practice; and 
tragedy in these is all the more acute because the growers have not usui 
any scope left to rejuvenate the damaged trees or make them reaaini thy 
normal vitality. Loss of the entire crop in one season d>” 
pruning of root or shoot in an adverse season is but one: 
the point. Much loss from diseases and pests starts in th: 
beds and continues. to mount up asthe orchardssgrow 
improper application of water, excessive shading, too great au waMmiany anck 
Over-crowding in seed beds are factors most congenial to the incidence of 
‘damping off’ and other allied diseases. Sowing healthy and mature seed 
on raised beds of good soil texture with sufficient spacing is the simplest 
method of creating healthy and beneficial growth conditions for the seed- 
lings and preventing them from susceptibility to such seed bed infestations. 
It is very gratifying to note that at least a few of our private nurserymen 
have realised the effectiveness of these methods instead of trying to combat 
the diseases at a later stage by resorting to curative treatments entailing 
unrecessary expenditure. Planting the seedlings too far apart to permit of 
animal power interculture, frequent interculture in nursery beds resulting 
In an injury to roots, heavy organic manuring and indiscriminate watering 
are some of the prevalent practices to be thoroughly discouraged, as each 
of them has the effect of rendering the nursery stcck predisposed to fungal 
attack or nutritiona] disorder through root injury and through frequent in- 
hibition of growth activity. As a good nursery is the foundation of the 


* Paper read at the thirtieth College Day and Conference of the M. A, S, 
Union, July 1911. 
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future orchard any precautions taken at this stage have undoubtedly a pro- 
tound bearing on the future prosperity of the plantations. 

Everything else being favourable, fruit trees adapt themselves to a wide 
range of soil types, but marked differences in their rate of growth and power 
of resistance to diseases and pests are easily perceptible. However, mango 
and citrus orchards raised on soils of poor fertility, or on ill-drained soil or 
sub-soil conditions and alkaline in reaction, or on those with a relatively 
high percentage of soluble salts are predisposed to diseases like ` wither 
tip‘, ‘die-back ' and various kinds of root and bark rots after a short period 
of apparently luxuriant vegetative growth. Opening up sub-soil drains and 
such other soil curative methods may alleviate the trouble to a certain extent, 
but it would be far better if the growers exercise more care in the selection 
* of the site for the plantations than depend on the improvement of soil ata 
later stage. In and around Bezwada, acres of orchards planted to 
Vadlapudi and Batavian oranges have been ruined owing to the prevalence 
of various kinds of root and bark diseases which still continue to assume 
very serious and disquieting proportions. Prolonged water stagnation in 
these stiff soils partly as a result of the prevalent defective practices of 
‘vrigation and culture rendered the problem of combsting the diseases more 

omplicated. The obvious line of successful approach to the problem 
‘ould seem to lie in propagation of these oranges on root-stocks resistant 
hese diseases under such conditions. Limes which are known to thrive 
‘eptionally well even under such adverse conditions may provide very 
eful root-stock material. 
| ~~~. economic varieties and of inherently high yielding trees 
`of remunerative orcharding. Therefore only those of , 
nance and quality resistant to diseases and pests common 
Sn { be propagated. The safest method would be to propa- 
gate buds Or Grafts from trees showing the least tendency for marked 
variations in fruit and leaf characters and also such of the strains within the 
varieties indicating marked disease resistant qualities. While no uniformity 
exists at present in the selection of suitable roolstccks, rough lemon (Citrus 
jamberi) for oranges has been the most popular 1001!stock in use, as it is 
believed to possess resistance to stem and root diseases besides a rapid 
rate of growth. A nurseryman eager to preduce big sized plants to meet the 
fancy of the purchaser may prefer the indigenous gajanimmoa, which is of 
exceptionally quick growing habit; but the purchaser of cranges oa this 
rootstock does not take long to find out the extreme susceptibility of this 
plant to gummosis, a disease so virulent that often it baffles tne ingenuity of 
the pathologists to control. An elaborate trial of nine different rootstocks 
for oranges and three for limes to test the relative merits of each of these is 
in progress at the Fruit Research Station, Kodur, and may be expecied to 
yield in due course very useful results from a practical standpoint, both in 
regard to selection of the most paying rcoistocks as well as in the views 
of disease resistance. Such trials when conducted under the diverse con- 
ditions prevalent in this Presidency will furnish the requisite information 
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to the fruit growers in every tract, and thus enable them to avoid the 
pitfalls from the injudicious selection of rootstocks. 

Budding and gra{fting when extremely dry or wet weather prevails, or 
on crooked and old rootstocks making too wide or deep incisions on the 
rootstocks and propagating with buds from wood of disproportionate size 
rendering the region of the joint very vulnerable to the retention of moisture 
for unduly long periods, consequently providing a good nidus for the deve- 
lopment of parasitic and saprophytic fungi are a few of the numerous un- 
desirable practices in our nurseries which require to be discontinued. In- 
compatibility in the rates of growth of scion and stock results in either a 
smothering of the scion sprout or a too rapid growth of the stock and detec- 
tive union, leading ultimately to a disturbance in the essential balance, 
rendering such plants easily susceptible to parasitic and non-parasitic 
influences. Early lopping of the stock or propagating on very old root- 
stocks merely to cope with the growing demand for big-sized plants, or 
again, lifting trees for immediate despatch in an active growing condition 
without preliminary hardening are all measures which tend to raise the 
percentage of mortality. Unskilled grafting and budding resulting in un- 
sightly constructions at the joints, or forcing growth inordinately unde 
artificial shade and pot-house conditions just to satisfy the consumer 
demands are yet other prevalent nursery practices to be thoroughly dý 
countenanced. 

Under orchard conditions also there are a host of practices which i 

of prime importance in determining the future health of the plantatio 
Planting out trees during seasons of extreme heat or hur*” e; 
’ them too close as to hamper free root spread and preve 
ever reaching the lower branches of trees after they have 
in a dislocation of their photosynthetic activity, or planti ys 
as to permit irrigation water coming in direct contact with thetrunkyand the. 
bud or graft-joint all have harmful repurcussions on the future health and 
vitality of young plants, and therefore are to be avoided. Undue and un- 
“necessary mechanical injury to the root and trunk portions during plant- 
-ing or exposing them too long to the sun and drying winds prior to plant- 
ing also tend to increase the chances of fungal infection and are therefore 
undesirable. 

Irrigaticn to plants, young and old, are given generally at predeter- 
mined or spasmecdic intervals. Flocd irrigation wherein water is inevitably 
allowed to get into direct contact with the trunk and remain as such for 
long periods, mounding up earth round tree trunks or making miniature 
basins too narrow to serve any useful purpose or surface wetting at too 
frequent intervals are some of the most injurious practices now prevailing. 
Thorough and soaking irrigations given at long intervals after determining 
the extent of soil moisture by rough tests, and widening tree basins so as 
to encompass the entire root-zone of absorption with a gentle slope towards > 
the extremities would prove very effective in preventing the occurrence of 

iroot and collar rots. 


s 
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Applications of disproportionate quantities of artificial fertilisers to the 
complete exclusion or a meagre dole out of bulky organic manures tend to 
encourage plethoric activity in plants to the detriment of flowering and 
fruiting, besides bringing about various nutritional and physiological dis- 
orders. Manuring young plants too heavily or at the time of planting are 
also attended with disappointing results. 

It would apparently seem incredible, but is yet a verifiable fact that in 
some of the orchards, in an anxiety to ensure some quick returns, alleys of 
fruit trees have been used for raising crops like paddy and cholam or fruit 
crops like bananas. Besides proving very serious competitors to the main 
trees for plant foods, any cultural treatments given to these intercrops are 
' bound to influence adversely the health and vigour of the main plantation. 
Instead, growing and ploughing in green manure crops would enhance the 
fertility ot the soil. 

Pruning is so much more of a science than mere art that most growers 
with whom it merely consists in drastic stubbing back of trees during periods 
of active growth and exposing the wounds have reaped too often only 
disastrous results. Severe and repeated root pruning at all stages of growth 
and in all seasons indiscriminately to force off-season crops tones down 
the trees rendering them susceptible to pathological infestations. Pruning 
trees to shape and training them to fruit in the lower branches facilitating 

sy harvest and preventing sun burn of fruits is no doubt a commendable 

‘actice if resorted to with a full sense of descrimination. 

C- Harvests should be done with a great deal of care for the reason that, 

> ~ill result in bruises and abrasions of the skin which admit 

y. Picking fruits with the stalks intact but cut back to 

‘in, would ensure a reasonable measure of safety against 

a. Í Dumping fruits after harvest in odd ill-ventilated corners 
would also'méan inviting various kinds of storage and fruit rots. 

From the foregoing, the conclusion would seem indisputable that at 
every stage of orchard management, ignorance or indifference brings into 
operation a series of factors most congenial to the incidence and multiplica- 
tion of various pathological disorders. It would seem very appropriate 
therefore to expect that a detailed end sustained study of the relationship 
that undoubtedly exists between horticultural practices and the incidence 
and severity of diseases and pests would open up new vistas of very useful 
and fruitful research. As Kodur is the natural centre of investigation on 
the cultural aspects of tropical and sub-tropical fruits, situated as it is in the 
heart of an important fruit producing region, and capable of providing a 
wealth of material for research, a wing in plant pathology opened’ in 
collaboration with the pathologists at Coimbatore would satisfy the most 
pressing need and render it most up-to-date and eminently modern from all 
points of view. 

More hazardous but obviously less realised by orchardists are the 
effects of nutritional disorders on the prosperity of fruit trees. While the 
prevention of these depends also to a considerable extent on the proper 
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selection of varieties, rootstocks, soils and environmental conditions and to a 
certain extent also on the orchard cultural practices, these disorders are 
more difficult to be understood and diagnosed by the average growsI!s. 

In the numerous literature on the deficiency disease of various kinds 
of fruits that has steadily accumulated during the past quarter of this 
century, the symptoms of diseases caused by each and every important 
element in the soil has been described with a wealth of detail in respect of 
most of the commercial fruits in different parts of the world. The preventive 
and control measures have also been indicated for each malady, and 
among the several devices employed, tree injections, sprays and soil 
applications with elements or compounds diagnosed as deficient in the tree 
or soil, insertions of the same within the bark and painting the pruning ` 
wounds are the most noteworthy. i 

By far the most baffling disease very commonly met with in almost all 
citrus orchards is a condition of partial chlorosis known as `mottle-leaf" or 
` frenching ". Though the disease gets its name from its effect on the leaves, 
in severe cases, the tree and fruit size are adversely affected. The leaves 
show chlorotic areas, irregular in outline between the veins of the leaves. 
Each yellow area arises asa spot which widens and turns deep yellow, the 
tissues over the mid-rib and veins retaining their chlorophyll even in advan- 
ced stages in most cases. This green tissue gradually fades into the yellow 
interveinous patches. In severe cases leaves do not attain their full si 
but are narrow, rosetting at the apex of the twigs, the trees stunting ai 
branching densely as the twigs die back. The disease occurs on a varie) 
of soil types including light, sandy and heavy loams. Thb- | 3 
between soil type and incidence of mottle-leaf has been fc 
to determine. It may, however, be safely stated with the € 
- that deficiency of zinc is one of the immediate and primary ys 
ling in citrus though qualified by several others mainly Gonfributory in 
effect. In the case of many fruit trees the incidence of several kinds of 
mottling has also been traced te elements other than zinc such as iron, 
boron, manganese, barium, strontium, vanadium, lithium, and such other 
minor elements and in some cases to the absence of important manurial 
elements like nitrogen, potassium, phosphorus and lime. 


Control of mottle leaf in citrus has been sought as in other deficiency 
‘diseases by the use of a large number of ccmpounds. At the Fruit Research 
Station, Kodur, trials of an observational nature to test the eflicacy of com- 
pounds like sulphates of copper, iron, zinc and manganese, and boric acid 
in the control of mottle-leaf through soil application have been underway 
since an year. lhe necessity for these investigations arose by the fact that 
spraying the mottled trees with zinc sulphate and lime which for sometime 
held the field in the Kodur orange area as the most efficacious curative 
treatment did not always result in regaining the normal health of affected 
trees. Even in some cases where the recovery was almost immediate and 
spectacular the beneficial effects were found to be transitory and inconsis- 
tent. Small amounts of several compounds, well powdered, varying in 
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doses from two to eight oz. by weight were therefore deposited in crowbar 
holes made all round the trees about two feet away from the trunk and 
covered up before irrigation. Of the trees applied with 4 to 8 oz. doses 
of zinc sulphate nearly 80% have responded very well within periods varying 
from a month to three monihs of application. Majority of these trees had pre- 
viously failed to respend to zinc sulphate spray. Boric acid and ferrous 
sulphate have also shown a high percentage of response but the population 
on which these were tried is too small as yet to justify any rapid conclusions 
being drawn as to their relative merits in the control of mottle-leaf, but ne- 
vertheless indicate very useful means of approach to the problem. Copper 
sulphate, manganese sulphate and lime failed to show any beneficial res- 
ponse even on the small population tried, and may possibly be ruled out 
after a further period of trial as ineffective. In no case has any toxic 
effect of the compounds applied been traced upto this period. 


Data collected to correlate the incidence of the disease with the root- 
stocks on which orange varieties have been propagated at this station seem 
to indicate the easy susceptibility of kichili and gajanimma rootstocks, the 
. extent of incidence ranging from 12 to 17 per cent. of the total number of 
trees affected by mottle-leaf. Pomelo and sour orange appeared more 
resistant with only 2 to 6 per cent. infection. Details as to varietal suscepti- 
“lity and factors affecting the severity of the disease are also being gathered, 

t it would seem justifiable to indicate at this stage that while lemons and 
ies of all varieties are practically free from the disease, santras and to a 
“oh. lesser extent sweet oranges show a predisposition to this disorder. 


= 3fore, seem reasonable to conclude from these observations 

zinc sulphate to soil, preferably in the earlier stages is 

l an effective control measure of mottle leaf under Kodur 

Fic S <3O%__<Ons. Its cheapness, simplicity of procedure and effective- 

ness should make an appeal to every fruit grower of this tract and elsewhere 

as one of the safest and simplest of means available for controlling this 

baffling disease. It is not, however, reasonable to expect spectacular results 

at very advanced stages of the disease. And one need not be too often 

reminded. of the wisdom in the age-old adage that “prevention is better 
than cure’. | 


From a consideration of the facts presented in this paper it must be 
very evident that co-ordinated research on all aspects of fruit culture and 
the pathological problems associated with them made available to the fruit 
growers would be of immense practical value. 
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Plant Breeding and Genetical Work in India.” 
By K. RAMIAH, M. B. E., M. Sc.. Dip. Agri. (Cantab), L. Ag. 
I. Introduction. 


The President of this section last year made a departure from the usual 
custom of confining the address to a branch of the subject he was most familiar 
with and gave instead an address on a general review of the progress of agri- 
culture. I shall, however, revert to the usual practice. Last years address had 
a large portion of it devoted to the value and care of seed. It is probably in the 
fitness of things that my address deals with the problem of search for, and pro- 
duction of seed with inherent superior characteristics. I shall make a general 
survey of the plant breeding and genetical] work in India and in doing so, refer 
largely to two crops, rice and cotton, with which I am most familiar. 


Scientific breeding with crop plants has become a powerful and indispensable / 


tool for making agriculture more efficient and more flexible in meeting new , 
demands and supplying the needs of men for food and raw material. “‘In the | 
realm of living things with which agriculture deals, the work of the breeder is 


comparable to the work of the inventor in the realm of inanimate things with ~ 


which industry deals, and his work pays in the same way that invention pays 
by replacing continuously the old by the new or making possible what was not 
possible before ". The growing of improved types involves no additional expens” 
to the cultivator and the work of breeding improved types has formed an imp; 
tant plank in the activities of the agricultural departments right from the ve 
beginning. | 
Plant breeding in its strict sense means the production of better = = E 
ultimate test of superiority, with exceptions, being greater y’ 
and hence greater return to the grower. In the case of in 
cotton, besides yield, the question of quality also comes int 
deciding the return per acre and hence breeding for quality «a b, 
the breeder’s objective. At the present time breeding for quality cotton TEE 3 
become an urgent necessity in several tracts since the bulk of the cotton pro- 
duced in India is of short staple, the outside market for which has considerably 
dwindled. Breeding for quality in food crops, cereals, is still not of much im- 
portance in our country as the term ‘ quality’ is incapable of a precise definition 
and usually has no bearing on the nutritive value. To mention only one 
example, the quality in rice, as is commonly understood, deperds upon the size 
and colour of the grain and upon the extent of polishing it has received. Quality 
from the nutritional point of view is, however, quite different and if practical 
effect is to be given to the findings of research work on this problem, (Ramiah 
et al., 1939) we shall have to radically change our ideas about quality in this most 
important food crop of the country. 


Even in industrial crops, for various reasons beyond the control of the 
grower, yield under Indian conditions still forms the predominant factor. Let 
me try to illustrate this with a small example in cotton. 7he local indigenous 
cotton grown in Central India is of a poor quality, the lint capable of spinning 
Only 10—12 counts. There is, however, the Upland cotton, which is definitely 
superior to the indigenous in quality and commands a better price in the local 
market but does not yield quite so well asthe indigenous asa rain-fed crop. 


* Presidential Address, Agricultural Section, at the 28th Indian Science 
Congress, Benares, January 1941. 
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Examination of extensive data on spinning quality and market price for cotton 
(Panse, 1940c) bas brought out the fact that the premium obtained for the superior 
quality of Upland cotton can compensate only a ten per cent. reduction in yield 
while field trials have shown that the reduction in yield by substituting indigen- 
ous cotton with Upland is much greater than this figure, and hence it is not 
profitable to grow Upland cotton in Central India on rain-fed land. 


II. A Survey cf Plant Breeding Results. 


1. Results of plant breeding. Scientific plant breeding, which is not more than 
thirty years old in India, has been carried on along the traditional lines of 
selection, introduction and hybridization. In fact, the methods followed are the 
Same that have been followed in the West and the principles involved, which are 
fundamental, are applicable to all plantsin general. It may be worth while at 
this stage to take stock of the practical results that have emerged so far from 
this plant breeding work. The only measure of success of this work is the 
total area occupied by the improved types in various parts of the country Tak- 
` ing India as a whole, the total area under the four important crops and the area 
devoted to the improved types evolved by the Departments of Agriculture are 
given below for the year 1937—38. 


E E ee 
Total area (acres) Area (acres) devoted 


Crop. under the crop, to improved strains, Percentage. 
(thousands). (thousands). 
shatta e ee Se a ee 
‘ice om i: TZIA 3,759 5'2 
“eat e S 35,618 6,930 19°5 
fon Le de 25,583 5,672 2272 
arcane ate 3,818 2,855 74°8 





“sander the improved types of sugarcane is very striking because 

‘ese types over the local, which these have replaced, has been 

t, the benefit that the country has gained by the results of 

4S One crop, which can be valued in several] crores of rupees 

Sn cal example of plant breeding achievement, the credit for 

which goés, in a large measure, to one of our own members and an ex-President 

of the Congress, Rao Bahadur T. S. Venkataraman. lt may be mentioned in this 

connection that the protection given to this crop has been an important contri- 

butory cause for the rapid spread of improved types of sugarcane. That the 

area under improved types in Other crops is not so striking is due to various 

causes. For one thing, except inthe case of cotton and sugarcane, it is so diffi- 

cult to estimate with any degree of accuracy the area under the improved types, 

the figures given above, being only rough approximations, Though the percent- 

age area under improved varieties of rice is not considerable taking the country 

as a whole, it is certainly very much higher in individual Provinces like Madras 

and Bengal where plant breeding has been carriea on in this crop for a consider- 
ably longer period than in other Provinces. 


ii, Spread of improved types. Botanists working in the departments of agri- 
culture might produce better types of crops by breeding, but owing to the 
peculiar conditions in which Indian Agriculture is carried on, small and scattered 
holdings, the special tenancy systems, financial instability of the grower, the 
necessity to sell the produce with the seed as in cotton, etc., it is almost impos- 
sible for every individual cultivator to multiply his own seed from the improved 
types and an organization is necessary to make such seed available tothe culti- 
vator. The extent of such organization varies in different Provinces and States 
in India. While some Provinces like the Punjab spend several lakhsof rupees 


~ 
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every year in the multiplication and distribution of seed of improved varieties, 
there is hardly any expenditure under this item in some other Provinces. It 
must be mentioned here that the amount involved is not a gross expenditure to 
Government, but only represents asum invested and later recouped by the sale 
of the seed. Owing to sudden fluctuations in the market prices, particularly in 
industrial crops, it is possible there may be a small loss incurred, in certain 
‘seasons, but, considering the practical benefit realized, the loss, even if there 
should be any, can be safely ignored. In the case of cotton, the Indian Central 
Cotton Committee finances several seed distribution schemes in different 
Provinces and States, Because of the limited funds at the disposal of the Imperial 
Council of Agricultural Research, they were mainly concerned with financing 
research schemes and now that the resources of this body are likely to be aug- 
mented, itis up to themto see whether they should not initiate and partly 
finance seed distribution schemes also in cases where such help should prove 
necessary and useful. 


We cannot, unfortunately, compare ourselves with countries in the West on 
this question. There, the multiplication of improved types of crops and making 
them available to the cultivator is carried out by professional seedsmen as a 
business. In fact, in countries like Denmark and Sweden, the seedsmen them- 
selves do the work of breeding superior types. Most of the advanced countries 
have also Seed Acts in force prohibiting growers from using seed which is not 
pure and certified. The only non official organization that might take up this 
work is special Co-operative Societies and although a certain amount of suck 
work is being done in India, the output forms an infinitesimal proportion of the 
total requirements. 


Any increase in yield which does not come up to ten per cent is rather d 
cult to be appreciated by the cultivators and in fact, this is the minimum fig) 
aimed at by most plant breeders under ordinary methods of cultivation. . 
several cases, the improvement claimed by the breeder as a result -=== 
trials, is much above this figure. It is generally the experien 
that improved types respond very much better than the unse! 
intensive methods of cultivation, 


Of the four crops mentioned above, dropping out sugarcan A are. 
under improved types is very high and has hence markedly increased the output 
in the country, the question may be raised whether on account of growing 
improved types in other crops, the output of the country has been perceptibly 
increased. Persons who do not believe that much benefit has occurred from 
plant breeding work often compare the standard yields of crops per acre as 
published in the crop statistics of India with those of other countries to support 
their case. In the case of rice crop, for instance, the average acre yield in India, 
which is 825 lbs. in 1937-38, is about one-third to one-fifth of yields obtained in 
Spain, Italy and Japan. Similarly, the average acre yield of cotton crop in India 
is 89 lbs. of lint as compared to 267 lbs. and 531 lbs. respectively in America and 
Egypt. It is hardly realized, however, that India is a big continent with very 
divergent climatic conditions and rainfall as compared to countries which 
register high yields and the total area under the crop in these countries is 
comparatively small. It will be hardly legitimate to make such a general 
comparison between countries. So far as can be seen from the published records 
and from personal knowledge of some important plant breeding centres in the 
West, the actual increase in yield as a result of plant breeding is generally never 
higher than 20 per cent. This is the figure that has been declared as a workable 
limit for rice breeding in Japan. lf Indian acre yields are still low, the reasons 
have to be sought elsewhere. India is an old country and manuring is never 
practised. The increased yields of strains are marked by the comparatively 
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smaller areas devoted to them. In regions where strains are grown on a larger 
scale, protected by irrigation and sometimes fertilized, very much larger acre 

yields are recorded, as for example, Co. 2 cotton tract of Coimbatore and deltaic 
rice tracts of Madras, In Egypt, cotton yields are high due to irrigation, heavy 
manuring and silty soils and in America to manuring, virgin soils and protection 
against erosion. Jn certain rice areas of Madras where suitable conditions exist, 
it has been possible to demonstrate that by the growing of improved strains 
combined with intensive methods of culture, the acre vields can be increased to 
3.000— 4,000 lbs. per acre, comparable to yields obtained in Japan. I am confident 
that plant breeding work in India, both from the standard of work and the 
results achieved, is quite conparable to similar work done in more advanced 
countries of the West or East. 


iii. Need for improved agricultural statistics. In this connection it may be 
useful to raise the question of the average yields of crops as published in crop 
statistics. What is the basis of these figures? It is only recently that this 
question is being examined. Even in the case of cotton where, due to the cotton 
cess, it is possible to estimate fairly accurately the total output of the country, 
the figure arrived at by this method differs from the figure given in the statistical 
reports by over 30 percent. In the case of other crops, some tests made in 
isolated centres have shown that the figures vary from those of the statistical 
reports very considerably. Even the recording of the area under any particular 
crop has been found to be inaccurate. So far as can be ascertained, the figures 
of the statistical reports are not of much value. It isa good thing that the 
Imperial Council of Agricultural Research bave taken up the problem of deter- 

vining standard yields in wheat and rice. A similar investigation is being 
irted for cotton also. Granting that the production is certainly higher than 
aat is stated to be, such increased production should be reflected in a greater 
ell-being of the cultivator, and the question may be asked whether there is any 
a= to that effect. There is, however, one thing to be mentioned in this 
‘`y, that the population of the country has also considerably 
sare probably other considerations which may be pertinent 

scope of this discussion. 


= III. Methods of Breeding. 


The Srincicles and technique of plant breeding may be briefly described Fere, 
Of the three methods mentioned earlier, namely, selection, introduction and 
hybridization, introduction may probably be left out though there are instances, 
almost historical, on record, of introduced superior types from one region to 
another proving a phenomenal success. Such successes are more an exception 
than a rule, since it is within the experience of plant breeders that the great 
range of agricultural and climatic conditions under which a particular crop is 
grown in different parts of the country has resulted in special local adaptations 
which naturally limit the scope of such introductions. We can consider the 
other two methods in greater detail. 


i. Selection in natural population. In the tropics, the plant material has not 
received the intensive study which has been applied to the temperate crops 
before the ideas of pure lines and Mendelism were brought to bear on the 
problem. Every crop presents a mixture of types. Sometimes there may bea 
dominance of one particular type which may amount almost toa condition of 
purity, but there is enough evidence that such approximation to purity has risen 
by the suppression of other types by natural agency. The type best adapted to 
the prevailing conditions survived, but where adaptation for more than one type 
is sufficiently close, a mixture of types forms the crop. Selection in such 
material is nothing but exploitation of the naturally existing variability. Have 
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we any methods to say which primary selections in the variable material would 
give the desired result? The answer to such a question is, so far as we know, 
No, and this is the main reason for considering plant breeding as more an art 
than a science. Intimate familiarity with the crop and the scale on which the 
selections are made and studied are often the deciding factors in the attainment 
of success in the method. There is no known method of discriminating the 
important environmental influence on the crop and the testing of the progenies 
in replicated and randomized plots is the only criterion to go by. The larger 
the number of initil selections handled, the greater are the chances of getting 
a aseful type, and for the elimination of undesirable types at the initial stages, 
the breeder has still to depend upon his visual observations Although due to 
the recent advances in statistics as applied to agriculture, designs have been 
evolved to test even a very large number of initial selections in a replicated 
experiment, (the incomplete randomized blocks and modifications of the design), 
still, elimination of a certain number of initial selections without actually bring- 
ing them under replicated trials cannot be avoided. Usually the initial yield 
trials carried out by the plant breeder in smaller plots are later extended to 
trials in bigger plots under cultivators’ conditions in various parts of the tract 
and the best selection as determined by these series of trials is multiplied and 
made available for distribution to the cultivators. It has been the experience 
of the more successful plant breeders that it is not necessary to wait for com- 
mencing the district trials until the small scale trials are actually finished, but 
to carry on the two trials simultaneously in the later stages. Thanks to the 
work of the statisticians, the technique of carrying out the trials has been very 
much simplified and reduced to a routine. This is in brief the method followed 
in the selection technique in cereals, rice, wheat, jowar, etc. These crops a 

almost entirely self-fertilized and the initial selection is itself assumed to res} 

in isolating several pure lines and all further work is directed towards det« 

mining the best among the several pure lines. i 


“a 


When once pure lines have been established, secondary 

usually practised in these crops. It was once tried in rice in 

if there was still genetic variability in one of the established $. Gi sela 
was the only criterion that was taken into consideration as there was no 
morphological variability in the material. Since the variations in yield observed 
were within the limits of experimental error, it was concluded that it was not 
worth making secondary selections inthis crop. There are not many records 
òf systematic secondary selection being practised in the cereals and even the 
few cases mentioned have been carried out more from the point of view of 
characters than of yield. In cotton on the other hand, secondary selection 
has always been practised by breeders though, as has been pointed out by Mason 
(1938), the effect of such secondary selection has been in most cases only ofa 
small advantage while the main improvement has been realized in the primary 
selection. Such secondary selection has been, until very recently, mainly to- 
wards making the selection homozygous, i. e. reducing the genetic variability. 
In cereals, while once a selection is morphologically pure and also reasonably 
pure for economic characters like duration, height of plant, size of grain, etc., 
the only point for consideration was yield. In the case of cotton, however, 
though yield continues to be the main consideration, attention is devoted to two 
other important characters, namely, length of the fibre and the ginning 
percentage. These two quantitative characters, to be mentioned again later, are 
controlled by a number of Mendelian factors and it is impossible to get absolute 
homozygosis for these characters even after several generations of selfing. 
Secondary selection has been mainly directed to reduce the heterozygosity in 


~ 
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these two characters to the minimum, and carry forward such of these selection, | 
as are apparently pure. i 


It will be seen from the above that the main principle of selection, namely, 
exploitation of the naturally existing genetic variability, is not lost sight of in 
the case of making secondary selection. Hutchinson and Panse (1937b) have 
found out that environmental effects contribute so much to tbe variability of 
the breeding material that genetic effects remain undetected by the usual 
method of progeny-row method and have improved the technique enabling 
comparison to be made of genetic effects freed from environmental disturbances. 
The principle of secondary selection is based on the existence of genetical 
variability, and the attempt of the plant breeder should be to obtain a progressive 
improvement in his material by the isolation of superior types arising by segre- 
gation in the progeny of initially heterozygous selections The new replicated 
progeny-row technique developed by them helps the breeder to divide the best 
of his material into two lots, one in which further selection is likely to be 
profitable, and that which has reached the limit and may be passed on from the 
breeding to the testing plots. The technique has been used successfully in 
cotton breeding in Indore and a type with a better quality has been evolved 
from strain that was considered under the previously known methods of breed- 
ing to be already fixed for that character. In addition to improvements in yield, 
this technique has also proved highly useful in developing cotton selections 
showing high field resistance to the fusarium wilt. From material which showed 
‘ mean field mortality of 60 per cent, due to wilt, strains have been obtained 
vith less than 10 per cent. mortality. 


While the value of this improved technique has been definitely demonstrated 
the case of cotton, the question remains whether it would be worth applying 
‘o other crops, particularly, the self-fertilized cereals. An attempt was made 

-~the method in the selection experiments going on at the Indore Institute 

~d. The data so far available have definitely shown that, while 
i progressive improvement in yield by such secondary selec- 
lity in lodging of straw in jowar and in resistance to wilt in 
= strated. 


a 


ii, Selection in hybrid population. We then come to the question of plant 
breeding by hybridization. When we find that simple selection is not yielding 
any material of value, it means that there is no genetic variability to select 
from, and the only recourse left is to resort to hybridization between varieties 
so that genetic variability would have been produced to give scope for selection 
again. Although plant breeders did carry on crossing among varieties even in 
earlier days. the scientific background for the work was provided by the re- 
discovery of Mendel’s Laws in 1900 and which is now a highly devetoped science 
under the name of Genetics. Mendelian principles of heredity are so well 
known that I need not deal with them bere. The science of Genetics has been 
of great value to the plant breeder in that it has given hima Clearer conception 
of his problems and a better understanding of the process involved in his work. 
When Mendelism was first brought to light, great hopes were entertained of 
combining into one plant various attributes coming from different parents. 
Whether the practical results obtained in economic plant breeding since the 
advent of Mendelism have been commensurate with these hopes, there are differ- 
ences of opinion. The main aim of economic plant breeding is to get greater 
yields. Using this as the criterion, it is probably a safe assertion to make that 
the influence of the science of geneties has been much less profound on the art 
of plant breeding than was expected by the early genetics. There is, however, 
one aspect of the genetical knowledge which has produced profound results. 
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The knowledge that physiological characters like resistance to diseases, cold, 
etc., are also inherited in the same way as other characters have led to the 
classical triumphs of Prof. Biffen in producing rust resistant wheats and of Prof. 
Nilsson-Ehle in producing winter resistant wheats and barleys. Even in India 
this aspect of plant breeding plays an important part and conspicuous successes 
have been obtained. We need mention only as examples the wilt resistant arhar 
of Pusa, wilt resistant cotton of Bombay, and blast resistant rice of Madras. 


A reference to the annual reports of the Provincial and [mperial Departments 
of Agriculture in India would give an idea of the number of improved types that 
have been evolved by plant breeding and it is not necessary to give a list of them 
here. It may, however, be worth mentioning some of the most outstanding ones 
which are now under cultivation very extensively, 


Selections in natural populations:-- 


Rice she GEB. 24 of Madras. 
Indrasail of Bengal. 

Wheat eee Number 4 and 12 of Pusa. 
8A of the Punjab. 

Cotton See Co. 2 of Madras. 


V. 434 of Central Provinces. 
P. 289F of the Punjab. 
Sind Sudhar of Sind. 


Selections in hybrid populations :— 


Wheat SS Pusa 52. 
C. 518 and C. 591 of the Punjab. 
Cotton ase 1027 A. L. F. and Jayawant of Bombay. 


Sugarcane... Several Coimbatore types like Co. 213, Co. 281, 
290, and Co. 419. | 


iii. Mixture or Pure strains. The question of the ut” 
mixture of types rather than a single type may be considere 
appear unscientific to persons accustomed to orthodox “ 
homozygosity, etc. Still it will be evident from what follow: 
deserves consideration. There has been experimental evide» om AWI 
plant breeders to show that a mixture of types grown as such, gives a greater 
yield than the components of the mixture. Simple isolations of pure types 
have no doubt proved an improvement over the local mixtures in several crops 
like rice, cotton, jowar, etc., though it is a genera] experience with plant breeders 
that such improved types are of limited value beyond the narrow range of con- 
ditions obtaining in small tracts where they were isolated. It is more reason- 
able to assume perhaps that a mixture of types should prove of greater utility 
over a wider range of conditions. That certain components of a mixture in 
spite of their poor performance when grown pure, do manage to maintain them- 
selves in a fairly constant proportion from season to- season can only be ex- 
plained by the advantage they get when grown in competition with other types. 
The Upland cotton of Central India, when grown as a pure rain-fed crop. suffers 
badly from diseases and is a poor performer but gains in competition when 
grown mixed with the indigenous cotton. There have been experiments going 
on for the last five years with growing these two cottons under different degrees 
of competition and while the results as regards yields are variable there is a 
definite indication that the Upland cotton gains by competition effects from the 
indigenous. There was, however, One consistent result obtained in all the years, 
namely, that the American in the mixed crop suffered less from Jleaf-roll and 
red-leaf than as a pure crop. There was also an indication of the indigenous 
cotton suffering less from wilt (fwsarium) in mixed crop. 
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It might be worth mentioning here that there is experimental evidence to 
show that mixtures do contribute to better spinning quality. For the last two 
seasons, the material from the experiments with mixtures at Indore has been 
examined by the Director of the Technological Laboratory, Bombay, and as the 
figures given below would show, the mixture has a higher spinning value than 
the average of the two constituents sometimes even approaching the value of 
the better of the two constituents. 


Spinning values (highest standard Warp Counts). 











1937-38 1938-39 
Mixtures. | Average Average 
of Dif- of Dif- 
Actual. consti- | ference. Actual. consti- | ference. 
tuents. tuents. 
M9* + M.43.4 Fse 22 19°75 +2°25 16°5 17°25 — 0°75 
M9 + V.434 =o 25 22°50 +2'50 21°0 19 50 +1°50 
M9-+ M.U.4 oes 20°5 19°0 +150 240 2250 +1°50 
rs eee SS 
* M9 -- An arboreum strain evolved at Indore. 
M. 43 4 .. Another arboreum strain under study at Indore. 
M.U.4 .. An Upland cotton strain under study at Indore. 


That fairly consistent results are obtained over two seasons and that similar 
ults have also been obtained at the experimental mill, Egypt, (Hutchinson, 
8b) show that the mixtures are in no way a disadvantage from the spinning 
int of view. Even granting that the growing of mixtures is proved to be more 

~Stable to the cultivator, there are several practical difficulties in giving effect 
= ~at still such difficulties should not preclude the breeder from 
tion. 


IV. Development of Genetical Science. 


nw 4 the early years of genetics, all attention was concentrated on 
crossing two types, observing the ratios in which any particular character or 
characters were appearing in the F,, and deciding that the character or 
characters were controlled by a single factor, two factors, complementary fac- 
tors, duplicate factors, etc. Any inheritance phenomenon of a complicated 
nature was usually ascribed to multiple factors and laid aside. The results all 
tended to nothing beyond the confirmation of the universal applicability of 
Original Mendelian laws and their later extensions. The second phase of the 
development of the science of genetics was the study of the chromosomes and 
the unassailable evidence produced that they are the carriers of hereditary units 
or genes. All genetic evidence accumulated so far indicates that the gene offers 
an efficient mechanism for the evolutionary progress of living organism. Studies 
On the morphology of chromosomes and the irregularities in their behaviour 
have been used to determine linkage groups and changes in the inheritance of 
characters and their linkage relationship. There are some aspects of cytological 
research which are of great interest and importance to particular breeding 
problems, as for example, the chromosomal interpretation of species relationship, 
the conception of polyploidy and the explanation of sterility and peculiar forms 
of inheritance. Breeding programmes involving wide crosses between species. 
or even genera ure based upon the results of cytological research. The use of 
physical agents like X-rays, radiation, heat, cold, etc., bas been brought into play 
to produce by artificial means changes and disruptions in the composition of 
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chromosomes producing mutations more abundantly and at a quicker rate than 
what were occurring in nature. More recently alkaloids like colchicine have 
been used to double the chromosome complement of an organism and thus make 
a sterile hybrid fertile. The advances in these branches of science, genetics 
and cytology, have no doubt had their effect on plant breeding. Hudson (1937) 
in his excellent review has brought together the cases where such advances have 
been made use of. The advances in the two branches which had remained 
entirely distinct through much of their developmental history are all converging 
to a common synthesis and understanding. One going through the literature on 
genetics that is appearing in recent times, will be really stunned at the progress 
that has been made. This progress. however, has not been of help to evolve 
plant breeding methods, but the plant breeder has still to keep abreast of the 
advances in genetics and cytology and try to incorporate the precepts in his own 
work so that he can have a greater control over his material. 


In the field of breeding horticultural and vegetatively propagated crops 
the value of new genetical and cytological technique is appreciated and in 
attacking breeding problems full use is made of the latest advances in tbose 
branches. The recent work on potatoes may be mentioned in this connection. 
The only agricultural crop, where an effective collaboration between geneticists 
and plant breeders has resulted in results of practical value, is maize in America. 
It is in the breeding of self-fertilized crops that the value of such advances has 
not become as apparent as One would wish it to be. 


ii. Genetical work in India. The actual position of the work in India in the 
light of the advances mentioned above may now be considered. Although actua) 
plant breeding has produced tangible results of economic value, probably evr 
more tangible than one would expect from the time and money spent on it, 
must be admitted that the latest advances in genetical science have had | 
appreciable effect on this output. It was mentioned earlier that the first pha 
of genetical science was the phenomenon of segregation. If we le-*~ ~~ 
published papers in India within the last 25 years (1910— 1935), t} 

200 publications dealing with the inheritance of characters 

large majority of them deal with the simple question of Men, 

only a few that might be considered to go beyond the question fOr 
It is known, however, that characters like yield itself and those tnat “contribute 
to it, as for instance, the number and size of the ear in cereals like rice and 
wheat, and ginning percentage and lint length in cotton, to mention only a few, 
are quantitative in their inheritance and controlled by numerous genes each 
probably having a small effect and impossible to distinguish in the later genera- 
tions of a cross. Genetical analyses on these characters are hard to follow 
because of their complex inheritance. Recognition of genotypes which is 
essential] for the usual genetic analysis is generally very difficult as they cannot 
be separated from environmental fluctuations. Eye judgment in many cases are 
quite inadequate and simple empirical tests are not always available for isolat- 
ing all genetic variants. The inheritance studies on such quantitative characters 
have therefore not received as much attention as they deserve. 


The actual genetical contributions in India are from those who are practical 
plant breeders, and crop botanists working in the departments of agriculture, 
Provincial and Imperial. Their work is circumscribed by the immediate and 
pressing need of producing an improved strain of acrop, the introduction of 
which would bring a greater return to the cuJtivator. The material they set to 
work upon was the crop grown in the cultivators’ fields which was an untouched 
and richly variable population, and simple selection had given very encouraging 
results. Almost all the improved strains that have been given out to the culti- 
yators are such simple isolations. By the very nature of- the material dealt 
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with, and due to local adaptations, the strains so evolved with rare exceptions, 
as for example, GEB. 24 rice and Co. 2 cotton of Madras, are necessarily limited 
in their usefulness to the particular areas in which they were isolated. This 
naturally led to the decentralization of plant breeding research, which was 
Originally confined to a central station in each Province, anda number of small 
breeding stations, one in each of the important tracts of the crop, were opened 
where the crop of that locality could be studied. This is the experience in 
Provinces where plant breeding work has been going on for a longer time, as 
could be seen from the number of rice breeding stations in Madras and the 
number of cotton breeding stations in Bombay and Madras. 


The earlier hybridization work that hac been undertaken was intended to 
combine in one individual valuable attributes from one or more types and though 
the breeders did have a clear idea of what combination they wanted to achieve, 
the knowledge about the inheritance of the characters, they wanted to combine, 
was, however, lacking. Such hybridization programme was more Or less a hit 
and miss method and if any success had been obtained, it was more an accident. 
The crosses were, however, useful for studying the inheritance of some of the 
easily distinguishable qualitative characters and most of the publications deal 
with such inheritance. This is practically the position, at any rate, with some 
of our most important creps like rice, cotton and wheat. In millets, where 
selection and genetical studies have been of a more recent date, almost all the 
publications deal with such Mendelian ratios and breeding for special yield 
ittributes is still in its infancy. 


Selection work, whether from a naturally variable material or from hybrid 
ulations, was probably considered a mere routine which anyone with ele- 
ntary knowledge of genetics could undertake. This might be true to some 
tent because of the nature of material one is dealing with in a country like 
m ~til] greater achievements in plant breeding have not been recorded 
ttributed to the fact that the nature of the material available 
\ot correctly understood and too much emphasis was laid on 
-morphological and economical. It is desirable for a plant 
Lec, A sound knowledge of the advances in genetics and cytology 
though he may not yet be ina position to utilize all such knowledge in his every- 
day work. That more tangible results have been obtained in some Provinces 
than in others might be partly attributed to the fact that breeding work was 
carried on side by side with genetical studies and also perbaps to better technique 
employed. ; 


V. Genetics in Relation to Plant Breeding. 


i. Quantitative inheritance. The advance in genetics as applied to the 
quantitative characters and what influence this is likely to have in plant breeding 
technique is dealt with here. It is true that new conceptions of multiple factors, 
quantitative inheritance, transgressive segregation, factor combination and 
inhibition have been invoked, but these have helped but little in practical plant 
breeding. The study of the inheritance of quantitative characters is intimately 
associated with applied mathematics and it is this that has practically scared 
away earlier geneticists and plant breeders from undertaking such studies. The 
application of statistical methods to living things is known as biometry and has 
developed into an important branch of biological investigations. Biometry is a 
necessary mathematical tool for dealing with the inheritance of quantitative 
characters and no modern geneticist can make much progress without a good 
grasp of this branch. As was pointed out in an earlier section, the variations on 
which breeder has to work are of two kinds, environmental and genetic, and it 
s$ only when the latter component forms a substantial portion of the total 
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variance, selection can he effective andthe problem he has always to face is to 
reduce the environmental variance tothe minimum by suitable technique. In 
the case of hybrid progenies, the classical method of selfing and selecting from 
F,, F and so on, has been the chief method followed and has proved successful 
in cereals, wheat, rice and also in cotton. As practical examples of successes in 
this line are rice strains evolved combining yield and strength of straw, yield 
and resistance to paddy blast,and yield and shorter duration, etc, in Madras. 
Similarly, the case of strains evolved recently by the Cotton Specialist, Coim- 
patore, combining yield and fine and long lint in Cambodia cotton may be 
mentioned. But such achievements have been brought about not with the definite 
knowledge of the inheritance of the particulur characters whose combinations 
have formed the end in view. Can the geneticist suggest more rational methods 
of what to select and how to select in the hybrid progenies and give information 
on the genetic variance involved in the different generations starting from the 
F,? A beginning has been made at Indore to answer these questions with 
regard to cotton and I should refer to the work of Dr. V. G. Panse who has just 
published the first results of this study (1930a, 1940b). Because of the special 
statistical methods involved, the work was carried out with the suggestions and 
guidance of Prof. R. A. Fisher. The quantitative character studied was lint 
length which is one of the important and at the same time complex characters in 
cotton, in crosses among G. arboreum types. 


He has shown from theoretical considerations that the genetic portion of 
the var‘ance in a population can be estimated by growing a set of progenies 
from individuals belonging to that population and taking the regression of pro- 
geny means on parental values. This is an important result, for, as has bee 
stated before, the capacity of a population to show immediate response 
selection depends on its genetic variability. The genetic variance in the 
population of crosses between C. 520, Malvi and Bani was estimated and is show 
below :— — 


Total variance Genetic 
Cross. in Pz: variance. 
Lr See S Se wip S S 
C.520 x Bani = 3:015 1:543 
C.520 x Malvi e 3:273 1:576 “Lor, 
Malvi x Bani - 2°416 0:375 2:041 


aer E S E E e S E A E 





In the first two crosses, nearly half of the variance is genetic, but in the 
third cross it is only fifteen per cent. of the total variance While the bulk of 
the non-genetic variation would be environmental, the presence of dominance 
and other interactions between factors would also contribute to it. The effect 
of non-genetic variability, whatever its source, would be to retard the prcgress 
made by selection. 


In populations with the same amount of genetic variability the degree of 
improvement achieved by primary selection will also be the same but the 
response to secondary and later selections will be determined by. the genetic 
constitution of the character, namely, the magnitude and number of factors 
involved and their dominance and epistatic relations. With only a small 
number of factors, the possibility of further improvement by selection will soon 
be exhausted, whereas with a larger number, selection can be continued profit- 
ably much longer. As the variation is continuous and the individual genotypes 
cannot be recognized, unlike in simple qualitative characters, only a statistical 
approach is available to study these questions. It does not mean, however, that 
the estimation of genetical variance and the number of Mendelian factors in- 
volved will straightaway solve the difficulties of the breeder, but if genetics is 
to play its part in the art of plant breeding such studies are essential. 
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ii. Heterosis. It is within the experience of every plant breeder that the 
first generation hybrid is more vigorous than the parents and such vigour 
disappears gradually in successive generations, and itis to this phenomenon 
that the term heterosis has been used. We need not go into the theory 
of heterosis, but it is enough to state that the problem of heterosis is 
the problem of the inheritance of quantitative characters. The heterosis 
effect has been demonstrated in crops with regard to several economic chara- 
cters and the greater the gap in the relationship between the parents 
crossed, the greater the expression of heterosis. Can the plant breeder make 
use of the heterosis in his work? In vegetatively reproduced crops like sugar- 
cane and potato, when once the cross has been made, the vigour associated with 
the hybrid can be maintained almost indefinitely. In cases where bybrid seeds 
can every time be produced in sufficient quantities to raise a field crop, the 
phenomenon is of benefit even in crops with sexual reproduction. This has 
been possible in maize and the advance in maize breeding in U.S.A. is nothing 
but the exploitation of this principle. Hybrid maize is the most outstanding 
example of the influence of theoretical scientific research in revolutionising the 
_ Production practices of an agricultural crop. The same principle is being 

applied recently to breeding sugar-beet crop in Sweden. The only grain crop of 
India in which the breeding principles applied to maize, can be used is bajra 
(Pennisetum typhoides), but no serious breeding work has yet been taken up in 
this. In breeding self-fertilized crops on the other hand the expression of 
‘heterosis in any considerable magnitude is bound to arrest progress in selection. 
In the example of the cotton cross discussed in the previous paragraph, the 
,ortion shown as non-genetic variance would include the effect of heterosis. It 
ist be stated in this connection, that it is so difficult to analyze the non-genetic 
‘lance apart from the fraction due to environmental effect into components 
e to dominance, heterosis, epistacy, etc., as they are all interrelated to 
<h other. 


al and Genetic Correlations. Another aspect of genetics in 

‘lresearch should prove useful tothe plant breeder, is with 

sters that show physiological or genetic correlations. It must 
jew. ..{tm perience of every plant breeder that selection for improvement 
Ona particular character results in improvement only up toa point. Beyond 
that, gains are compensated by depreciation in other characters. There is 
evidence of several physiological correlations in crop plants like cotton, rice, 
and wheat. In developmental studies with cereals like rice and jowar in India, 
the correlation between yield and other characters like size of ear, height of 
plant, tillers, etc., have been extensively studied and recorded, To discuss a 
few of these in rice, the height of the plant is very highly correlated to duration 
(Ramiah, 1933) so that as a general phenomenon, late duration varieties are likely 
to be taller than short duration ones. Naturally this would seta limitation to 
obtaining a very short stature type witha long growing period and vice versa 
though there is likely to be a wide margin for variability in height or duration 
within the two groups considered separately. Similarly, a correlation is found 
to exist between yield and duration inthe rice crop which may vary anything 
from 3 to 8 months. Generally under South Indian conditions the best yielders 
are those that have a medium duration of say,5 to 54 months. Though varieties 
of shorter duration, 3 to 4 months, are:sometimes found to give high yields of 
3,000 to 4,000 lbs. of grain per acre under particular conditions of soil and 
climate, they are generally not so heavy yielding as the later duration types. 
Varieties of over 6 months in duration, which people are obliged to grow because 
of certain special conditions in a particular tract, are generally also not very 
heavy yielders. That this relation is physiological can be seen from the series 
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of experiments that have been conducted with them in Madras (Ramiah, 1937). 
Since these long-duration varieties are generally season limited, any reduction 
in age beyond a certain minimum brought about by unseasonal planting reduces 
their yield potentiality. Now the question is whether a very high yield associ- 
ated with a variety of,say,5 months’ duration can be combined with an early 
duration of 3 months. Experience in Madras would appear to show that breed- 
ing for such an end in view should prove a waste of time and effort. There was 
an interesting case in rice where an attempt to combine a packed arrangement 
of the spikelet on the panicle with a medium size of the grain ended in failure 
(Ramiah, 19315). The close packed arrangement was always associated witha 
small grain. The correlation here may be either physiological or simply 
structural. The case of the cross in rice to combine panicle length and cluster- 
ing of spikelets may also be mentioned. Combination of length in the panicle 
with the clustering of the spikelets proved impossible (Ramiah, 19316, I. c.)._ 


There are more chances of the breeder achieving his end,if the character 
combinations he is after, are genetic rather than physiological. In the case of 
cotton, within G. arboreum species there are types with very high ginning per- 
centage, but with lint of very poor quality, and types with poor ginning but with | 
finer and longer fibre. The cotton breeder would like to combine these two 
characters as high ginning and longer fibre as both contribute to a better price 
being obtained by the cultivator for his produce. Though critical evidence 
is lacking, it may be stated from the results of breeding data available, that it is 
not possible to combine the two characters beyond a certain limit. To get criti- 
cal data bearing on the point, an experiment has been going on for the last three 
years in Indore which may be referred to here. In the F, population of th 
crosses between C. 520, Malvi and Bani, plants with the highest and low 
values of ginning percentage and with the highest and lowest values of lint len; 
were selected and F, progenies grown from these. The correlation coefficier 
between the mean values of the progenies for ginning percentages and Y 
length are:— 


C. 520 x Bani s — 0°254 
C. 520x Malvi Sas — 0'425 
Bani x Malvi se0 — 0°286 


All the three coefficients are negative but insignificant. The combined 
correlation coefficient is —0°324, which just falls short of significance on the 
5 per cent level. This small negative relation between ginning percentage and 
lint Jength is reflected in progenies selected for high ginning percentages having 
a slightly lower lint length than those selected for low ginning. It is probable 
that this negative association is genetic rather than physiological, because no 
such consistent relationship is observed between the ginning percentage and 
lint length of the individual parental plants of these progenies. The fact that 
the proceesses of lengthening and thickening of the cotton fibre donot take place 


simultaneously also supports the conclusion that the relationship is not likely 
to be physiological. 


Cases of several correlations between morphological and quantitative chara- 
cters have been recorded in cotton and rice and to have an idea of the scope of 
such correlations the following few may be mentioned here :— 


Cotton :—between corolla colour and lint length ; between corolla colour and 
lint index (Hutchinson, 1931); between red plant body and length of 


vegetative period (Leake, 1914), and lint colour and lint length (Kottur, 
1923) an 


Rice:—between sterility and growing period (Ramiah, 1931la); between antho- 
cyanin pigment and yield (Ramiah, 1933 1. c.); between anthocyanin 
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pigment and tillering (Ramiah, 1935) and between colour of grain and 
weight of grain ‘Parnell et al.. 1922). ~ 


Such studies in other crops should prove very useful to the plant breeder. 


iv. Use of ‘Discriminant function’. In very recent times the question of the 
use of ‘discriminant function’, first suggested by R.A. Fisher (1937) in plant 
breeding has been broughti . The only paper we have relating to the subject 
is that of Fairfield Smith (1937) which relates to wheat and he comes to the con- 
clusion that with a number of lines derived from a ‘composite hybrid mixture’, 
initial field selection for yield might be made onthe basis of the size of the 
grain. ln simple language the principle may be explained as below. In every 
crop the yield could be divided into awhole set of different features as for 
example, the number of ears, the number of grains per ear and the weight of the 
individual grain in cereals like rice and wheat. The analysis of yield might 
show that certain of these attributes are more variable due to environmental 
conditions than others, andin basing selections for yield, more weight should 
be given to such an attribute that shows less variability due to environment. 
The principle is perhaps not new as the developmental studies initiated by 
Prof. Engledow in Cambridge did take into consideration the yield attributes in 
making selections, but no systematic experiment has been made on the points. 
In rice breeding also such attributes of yield as tillering, ear size and grain size 
have been used successfully. A necessary requirement for the use of a discri- 
. Minant function is experimental data to determine whit measurements are least 
affected by environmental] fluctuation. In cotton for instance, there are several 
characters which are components of yield such əs bolls per plant, seed cotton 
yer boll, seeds per boll and lint per seed. Though from experience it may be 
Stated that some of the above attributes like bolls per plant were much more 
“variable than others, an attempt is being made in Indore to get experimental 
ata to see how far we can use the ‘discriminant function’ in cotton breeding. 


=> ~i 


e-cecees, The problem of the wide crosses and study of the range of 
| varieties may be considered at this stage. This has come to 
(use of the work of Vavilov and other Russian botanists and 
pe 7 «at advance made recently in the study of polyploidy. One 
often-wears.._-the necessity to have a wide collection of types for use in breed- 
ing. So far as India is concerned, the point has got its possibilities as well as 
its limitations. For instance in cotton, India being itself the home of one of the 
most important species G. arboreum, with several secondary centres of origin 
(Hutchinson and Ghose, 1937a), there is nothing probably to be gained by bring- 
ing in new collections from outside so far as this species is concerned. But the 
demand for producing better quality cottons in India is sometimes considered 
capable of solution by the increase in the cultivation of Cambodia or Upland 
cotton (Ramanathan, 1938). All the types of this cotton that sre now being 
grown extensively are the relics or acclimatized types of Upland Americans 
introduced from America in earlier years. Selection from the introduced types . 
of America has not been very fruitful. No material from the original source 
witb plenty of genetic variability has been tried and it is possible that in its 
Original home types may be available that may prove suitable to tracts in India 
which do not grow this cotton now. It is from this point of view that an exten- 
Sive collection of material from the original source might prove of interest, 
Similarly, intensive attempts by breeders to improve G. herbaceum cottons of 
India have led to the same inference that material from outside India should be 
introduced (Ramanathan, 1936). 


With regard to rice, there is plenty of variability to be found in the various 
parts of India and there appears to be no justification for introducing variable 


> 
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material from outside. There are stil] several unexplored regions within India 
itself and work in Coimbatore has shown that such exploration is bound to give 
the breeders new species, still undetermined, which may be usual to them. The 
importance of wide crosses particularly with wild types is receiving increasing 
attention and the results of such work elsewhere and in India too have been 
useful in introducing into the cultivated types, characters such as hardiness and 
resistance to diseases which are usually present in wild forms. From this point 
of view, collection of wild types is certainly desirable and it has proved of 
practical importance in sugarcane already. Similar results are expected in 
potato also. Exploration of wild types particularly in the improvement of fruit 
has not received any attention it-deserves in India, though North East India is 
known to be the original home of certain citrus types. | 


Though there has not been much of genetical work as related to wide crosses 
in India itself, workers in India have not failed to make use of the knowledge 
accumulated elsewhere in attempting wide crosses. More from the scientific 
point of view, some years ago a programme of crosses between different species 
of rice was undertaken in Coimbatore. Some of them had proved of cytological 
interest and in throwing light on the phylogeny of rice (Ramanujam, 1938), 
(Parthasarathy, 1939). It is interesting to note that the progenies of one inter- 
species cross O. sativa x O. longistaminata has given some material of economic 
value. In one of the papers contributed to the agricultural section of this year 
(Sreenivasan et al, 1941) is recorded the obtaining of drought resistant strains 
from the above cross. It is quite likely other interspecies crosses might also 
give useful breeding material. 


Regarding interspecies crosses in cotton though crosses within the Asiati 
species and within the New World species are practicable and have beer 
extensively tried, there is no record to show of any valuable material having 
been obtained from such crosses. Harland’s work (1932) has shown that cross 
can be effected between the two Asiatic species and between the two New V7 
Species, but homologous characters are built up in such wide ~- 
them that the genetic balance is usually disintegrated by segr 
later generations. He has, however, shown (1936) that it was p 
single genes or small groups of genes from one species to the a EG. 
the other, but not breeding of intermediate types. This is acnieved by the 
tec bnique of repeated back crossing and one of the recent cases where a success 
has been reported (Knight and Clouston, 1939), is a cross between G. hirsutumxG 
barbadense where the resistance to ‘blackarm’ in one of the strains of the 
former has been transferred to a type of the latter using the above technique 
The crosses between the Asiatic and American species are still wider since they 
involve differences in chromosome number as well. But even such wider crosses 
have not scared away plant breeders and have been made in Russia and recently 
in India as well (Amin, 1940). The knowledge about the use colchicine in doubl- 
ing chromosomes has encouraged these attempts and since the work is still in 
an experimental stage, nothing can be stated definitely about its economic 
possibilities. 


In fact. the lead in the attempt at wide crosses has come from India 
particularly in sugarcane, due to the enterprise of Rao Bahadur Venkatraman. 
He has succeeded in making such wide crosses as between sugarcane and sorghum 
and more recently even between sugarcane and bamboo. The latter work, 
though still in its infancy, appears to show enormous possibilities of improving 
the sugarcane crop. It must be remembered, however, that sugarcane is a 
vegetatively propagated crop and the difficulties of further selection are absent. 


In rice where all the cultivated forms are grouped under one single species 
with the same chromosome number, there are geographical races which differ in 
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their chromosome make up. Crosses among such races are possible and have 
been repeatedly made in spite of initial difficulties in several cases, but still 

there is no record of any considerable practical success having been obtained by 
such crosses anywhere. The case is, however, different in cotton where different 
races of G. arboreum and G. herbaceum exist with the same chromosome numbers 
and hybridization among them within the species has given results of practical 
value. 


vi. Limitations in wide crosses. With our present assumption of a large 
number of genes controlling quantitative characters, one should expect to get all 
possible combinations of characters in the F, and later generations provided, a 
sufficiently big population is grown of them. Recent work by E. Anderson (1939 
a and b) on the point is very illuminating. He has shown by experimental data 
in a species cross in tobacco that, however manifold the recombinations might 
seem, they are in reality but a small proportion of the possible recombinations 
of the parental species. He discusses the powerful restrictions to character re- 
combination in F, under four heads: gametic elimination, zygotic elimination, 
_pleiotropy and linkage. Every plant Lreeder must be quite familiar with gametic 
and zygotic eliminations in crosses between species or races which manifest 
themselves by pollen sterility and non-viability of seed produced. The question 
of pleiotropy where a Single primary effect of a gene resultsin manifold effects 
on the development of the plant has not received as much attention as it 
probably deserves. Recently we have been studying in Indore the pleiotropic 
effects of one of the genes that is responsible for lintlessness in cotton. The 

‘omozygous lintless type is a much shorter plant with suppressed internodes, 
somewhat late in maturity and with a definitely different growth rate as compared 
to the linted type. The lintless type has also shown variations in its survival 
ccording to the environmental conditions. The large number of genes control- 
~ quantitative characters located in the various chromosomes should, as 
„3y Anderson, be closely linked because of the restricted number of 

Stovers possible in the chromosome. Itis definitely proved that in spite of 

iptions ce E plant to plant in the bybrids as a group, the characters of the 

ae Jecias or races tend very strongly to stay together. The above findings 
dave an impoctant bearing on plant improvement. Inthis connection mention 
might be made of a serious effort made in Coimbatore over a series of years to 
obtain a valuable combination of characters found in different races of rice. One 
of the types originally imported from Java had a special characteristic of very 
long ears, about twice the length of any to be found in the local types, but the 
length was compensated in this variety by extremely poor tillering, i. e., fewer 
heads per plant. The attempt made was to combine the ear length of this variety 
with a greater number of smaller ears in another standard strain. The cross was 
carried on up to F, and F;, Selecting from each generation in the usual way and 
ultimately when the final selections were compared against the local strain, they 
failed to approach the yield of the latter, Itis known that tillering and ear 
length must be controlled by several factors and the failure of the attempt to 
synthesize this desirable combination only shows that such a combination, high 
ear number of one parent with the length of the ear of the other parent did not 
occur in tbe cross. We should probably have been content in this cross with an 
intermediate tillering and intermediate size of ear. As Anderson has pointed 
out the most efficient way of achieving the desirable combination would have 
been to make crosses among Selections which are most like one of the parents 
in ear length with those which are most like the other parent in ear number. In 
this connection another interesting crossin rice which has been attempted in 
the United Provinces might be mentioned (Sethi et al., 1937). The problem of 
rice fly infestation is important in this tract and trials are being made to get over 
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the difficulty by producing types with enclosed earheads by crossing the ordi- 
nary type with another sathi type, where the earhead remains enclosed inside 
the leaf-sheath (cleistogamous). The sathi rice is avery poor yielder and has a 
coarser grain, but cultivators grow it for this one character of its escaping the 
attack of ear fly. The cross has been curried up to F, or F, generation and 
types with enclosed ears have been obtained which are an improvement over the 
sathi rice, but not comparable to the normal type in yield The inheritance of 
the enclosed ear type has been studied and found to be of the multiple factor 
type and it is quite possible greater progress might be achieved by crossings 
among selected types, those approaching the sathi parent in ear character and 
those approaching the normal type in yield from the hybrid generations. This is 
probably a definite case where advances in genetical knowledge could be put to 
practical test in economic plant breeding. 


VI. Maintenance of Purity of Strains. 


The question of the deterioration of strains once fixed and released for 
distribution to the cultivators might be considered. It is a usual complaint from 
cultivators that a strain, though known to give a good performance to begin with - 
deteriorates after a period of time. Such deterioration where it is proved to 
exist may be either due to non-genetic or genetic causes. In spite of the fact 
that sugarcane is a vegetatively propagated crop, the deterioration of the Coim- 
batore types intensively cultivated in the United Provinces can, from the data 
available so far, be shown to be due to greater incidence of pests and diseases 
because of the faulty agricultural practices, namely, the growing of the crop 
repeatedly without sufficient rotation in exhausted soils. In the case of self 
fertilized cereals like rice and wheat, so far as simple (selections) pure lines 
distributed by the Departments are concerned, there is no evidence of such 
deterioration. Once, seed of a strain of rice (GEB. 24) in Madras was obtaine’ 
from the district where it had been distributed four years previously apa 
experiment at the central station no sign of deterioration could be fou 
must be pointed out, however, that the seed was to all practical purposes as pu 
as the seed of the experimental station itself. A similar result wa obtaip~4 
Coimbatore with regard to Co. 2 cotton strain (Ramanathan, 193.5. _ shay 
(1935) mentions a case where one of the Pusa strains of wheat had been declared 
to have deteriorated, but he found the seed obtained fromthe locality to have 
been badly mixed up with other types. Fairfield Smith (1938) has mentioned a 
case in America where some of the wheat strains from Turkey Red Wheat which 
were very much better than the control to begin with ultimately came downto 
the level of the control after some years While deterioration due to the strain 

getting mixed up with other inferior strains in the course of cultivation by 
- growers is beyond the scope of the breeder's work, deterioration due to genetical 
causes comes within the breeder's purview. In the caseof cotton when once a 
strain has been released for distribution, the only thing we know is that the 
genetic variance has been reduced to such an extent as not to be detected by 
ordinary methods of plant breeding, but there can still be sufficient genetic 
variability left in the material which can exhibit itself in course of time. 
Though experimental proof is not available, it is possible that in quantitative 
characters controlled by a very large number of genes, there may be small 
mutations (East, 1935) and such mutations can result in deterioration. If the 
residual genetical variability left in the strain is such that the strain consists of 
genotypes some slightly better than others, deterioration can result by the 
gradual increase of the poorer ones. By the adoption of a small replicated 
progeny row test atthe breeding station every year, we can weed out poorer 
genotypes from the material. Such deterioration due to genetic causes is known 
to exist even in self-fertilized cereals where the strains are from hybrids. Such 
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strains are known to throw ‘off-types’ after some generations (Engledow, 1933) 
and the gradual deterioration in this case might be attributed toa residuum of 
impurity and the decreasing percentage of heterozygosity from generation to 
generation In progenies of wide crosses such ‘off-types’ might occur due to 
cytological causes. losses in chromosome segments or even whole chromosomes © 
(Love, 1939). It follows. therefore, that a well-organized scheme of seed multi- 
plication and distribution must be continuously kept up. A nucleus must always 
be maintiined at the breeding station to form the primary source for multipli- 
cation. The Cotton Committee have recognized this p:inciple and are actually 
financing schemes for maintaining nucleus of cotton strains evolved at the breed- 
ing stations. 


VII Organization of Genetical Research. 


In the preceding pages a brief outiine of the plant breeding and genetical 

work in India has been given and indications made in what aspects the advances 
jn genetical science can influence plant breeding practices. Plant breeding, as 
has been pointed out already, has a definite utilitarian end in view, namely, that 
the cultivator must get something more than what he gets now by growing the 
new variety put out by the plant breeder. This is, in fact, the touchstone for 
the ultimate success or failure of any plant breeding programme The attempt 
of the breeder to find something better than the existing one is, from its very 
nature, a never-ending scheme and hence the research has to go on continuously. 
Unlike other aspects of agricultural research, plant breeding work is capable of 
giving returns. severa] times that of what is actually spent on it and there is 
_also the additional advantage of tbe results of plant breeding research being 
š taken up readily by the cultivator as it involves no additional expenditure on 
his part 


Though the advances in genetical science have come mainly from the work 
in organisms of no economical value like Drosophila, Oenothera, Datura etc., SO 
«far as India is concerned, the little genetical work that has been done is all 
“slated to agricultural crops. A great deal of genetical work even in these crops 

-remains to be done, While part of it may be of practical value, it may in- 
de also other aspects which would simply add to our knowledge of these crop 
ints. The latter might be called basic research in genetics, and there must be 
me organiz ition to carry on this work. Ibe crop botanists of the provincial 
departments of agriculture have always got the pressing problem of producing 
improved types by ordinary breeding to replace existing types of crops and all 
of them cannot undertake problems of basic research either for want of time or 
want of facilities. Autonomous bodies created for individual crops like the 
Indian Central Cotton Committee for cotton have recognized the importance of 
such basic research. This body is financing a genetics research scheme in 
cotton. This basic research carried on at Indore is concerned mainly with one 
aspect, namely, research that hus a direct bearing on plant breeding technique. 
The Jute Committee which has recently come into existence is expected to do 
for jute what the Cotton Committee is doing for cotton. The Imperial Depart- 
ment of Agriculture formerly at Pusa and now in Delhi is doing a considerable 
amount of plant breeding work of practical value and also a certain amount of 
basic research on genetics of crops. The Imperial Council of Agricultural 
Research is the other body created asa result of the recommendations of the 
Royal Commission on Agriculture that can arrange to see that such basic research 
in crops is carried on. The finances available with this body have been rather 
limited previously, but due to the passing of the Agricultural Produce Cess Bill 
recently, there is likely to be considerable improvement in the near future. This 
body has spent during the last 10 years (1929-30 to 1938-39) a sum of about 25 
lakhs of rupees on crops generally, including all aspects of research besides 
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another sum of about 16°5 lakhs on sugarcane alone. Of the former amount, 
nearly 50 per cent. has been devoted to financing schemes of rice research in 
provinces. This amount spent by the Imp rial Council of Agricultural Research 
on crop research is in addition to what the Provinces and States are spending 
from their own budgets. It will still be worth mentioning that what is spent on 
this research in India, considering the size of the country, variety of crops and 
problems, wil] not compare favourably with what is spent on similar work in 
countries like Japan and Egypt. Towards plant breeding and genetical research, 
the former spends about 28 lakhs of rupees and the latter 5 lakhs of rupees 
annually. Looking into the nature of the schemes financed by the Imperial 
Council of Agricultural Research with regard to crops, with the exception of a 
few which can be termed basic research, the majority of them are of a routine 
nature, Ordinary plant breeding schemes. Some of them are schemes either on 
new crops, for example, fruits, where no systematic work had been done pre- 
viously or on crops which certain provincial departments of agriculture had 
not done any work on previously in spite of their importance to them. With 
regar] to rice, a certain amount of basic research has been done under the 
schemes, but the bulk of them have dealt only with problems of local interest, 
namely, evolving improved strains out of local varieties in the Provinces, Even s 
the programmes of basic research I am referring only to genetics here, have not' 
generally been on any preconceived and co-ordinated plan. Thereis no doubt 
that with greater co-ordination, more valuable results might be achieved. One 
example of what a good co-ordinated scheme of basic research can be, might be 
mentioned from America. Maize (corn) is the most important cereal of the 
country. perhaps not more important than rice to India, and every University or 
State Agricultural College is doing some work on the crop. In 1928, corn 
geneticists initiated a systematic study in which each of the 10 chromosomes of 
corn was assigned to workers in different institutions. This co-ordination of © 
effort has eliminated much duplication and has speeded up the research pro- 
gramme to a remarkable extent. The inheritance of over 350 genes has been 
studied and their position in individual chromosomes has been determined. 


Due to the initiative of the Imperial Council of Agricultural Researc 
methods of describing crop plants from the genetical point of view have be: 
Standardized with regard to the two crops, cotton and rice (Hutchinson an 
Ramiah, 19385), and similar work is in progress with regard to other crops also. 
When the available material has been actually described according to the 
metbods prescribed, it should go a long way in helping the breeder to understand 
the material available with his colleagues in other parts of India. 


When the problem of plant breeding work in India was discussed before the 
Crops and Soils Wing of the Board of Agriculture in December, 1937, it was 
considered that plant breeding research may have to be carried on at several 
centres particularly in crops with limited adaptability, examples, rice and cotton, 
but that basic research should be confined to one or two selected centres only. 
Involved with the question of basic research is the question of crop introduction. 
The question of the formation of the Bureau of Plant Introduction under the 
auspices of the Imperial Council of Agricultura] Research had aiready been dis- 
cussed at two meetings of the Board of Agriculture, 1935 and 1937, and the 
principle has been accepted. Now that the finances of the Imperial Council 
of Agricultural Research are likely to be augmented. the question of the starting 
’ of an organization on the model of the Bureau of Plant Industry in United States 
of America might be considered. This bureauin America which works with 
headquarters at Washington has got on its staff a large number of. eminent men- 
on the different branches of crop research, and such men not Only co-ordinate 
the various items of research in the different States, but also place at the disposal 
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of workers or bring to the notice of workers of achievements in their branches 
recorded elsewhere. The Bureau is also in charge of the introduction of crops 
and plants into the country and arranges for their tests in suitable centres in co- 
operation with individual States. The Bureau also undertakes, whenever neces- 
sary, to send individuals and expeditions to various parts of the world to collect 
material of value for breeding purposes. Will it be too much to expect that a 
beginning on this model will be made in India? 


While the advances in the science of genetics have been dealt with chiefly 
with reference to crops, the principles are of equal application to animals as 
well. The principles of genetics have hardly been utilized in the breeding of 
stock in India and I do not know whether genetics is ever taught to the students 
of the Veterinary Colleges. There is still anotber aspect of genetical science as 
applied to human race. The science of biometry in its application to genetics 
has been responsible for all our present-day knowledge on human inheritance 
(Eugenics). Iam not sure that sufficient attention is paid to the teaching of 
eugenics to the students in any of our several Medical Colleges in India. A rough 
idea of the development of genetical science along diverse lines can be had from 

sthe papers that were contributed to the Seventh International Congress of 
Genetics held'in Edinburgh in 1939. There were 353 contributions grouped as 
“below :— 


Gene and Chromosome theory and Cytology ves 61 
Physiological genetics a Sas ws. 46 
Animal breeding in the light of genetics ... ise jo 
Plant breeding in the light of genetics nt wee 46 
Human genetics sds sid ne Dl 
Genetics in relation to Evolution and Systematics aie. Oe 
Statistical genetics see sate owe 17 
Genetical aspects of growth--normal and abnormal ay | 





Total ... 353 





VIII. Genetical Work and Universities. 


Before I conclude 1 should like to say afew words about our Universities. 
There are seventeen Universities in India, almost all of them having affiliated 
colleges teaching up to Honours degree in biology but not one can still boast of 
a chair in genetics. The Honours students in Botany do, I believe. receive a few 
lectures on principles of Mendelism, but whether they get anything beyond that 
is very doubtful. Recent advances in genetics have had a profound effect on our 
knowledge of taxonomy and ecology, but still it is doubtful if students are made 
to geta grasp of such principles in their taxonomic studies, which so far us I 
know, still form a big portion of the botany syllabuses in the colleges. It isa 
point worth considering whether the taxonomical syllabus should not be cut 
down a little and the same substituted by genetical studies on agricultural crops. 
Even in connection with the taxonomical studies in the Universities, botanical 
excursions to key regions of agricultural crops and plants in co-operation with 
the crop botanists could be usefully undertaken. There is a wide field for this 
work in India particularly with our important crops. rice, sugarcane, fruit 
trees, etc. 


There is one branch of botanical research in which several Universities have 
got competent Professors to undertake and guide research. Iam referring to 
cytological research. From what has been said in the earlier por:ions of this 
address, it will be evident that most of the latest advances in genetics have come 
from cytological research. Still most of the cytological work done in India 
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refers either to the embryo-sac development in some unimportant plant or deter- 
Mination of chromosome numbers. The plant breeders in the course of their 
work come across various problems necessitating intensive cytological studies 
which can easily be undertaken in the Universities. In some cases where crop 
botanists are making fundamental studies on their crop, they have their own 
cytological sections, but still I fee] that this is a branch of botanical research in 
which the Agricultural Departments and the Universities can well co-operate in 
the interest of maximum output in the country. In recent times there have 
been a large number of brilliant young men who have gone abroad for intensive 
cytological studies and returned to India. Surely, it should be possible to make 
use of these men in this work. Even in other branches of botanical research, 
physiological genetics, for example, such a co-operation between crop botanists 
and Universities should prove extremely beneficial. I am mentioning the above 
points not with an idea of criticising the botanical work in the Universities, but 
to draw attention to the necessity for achange inthe outlook. I am sure the 
difficulties, if there should be any, against such co-operative work, could be got 
over by personal contacts of individuals interested in common problems. The 
Imperial Council of Agricultural Research, when it was first formed, did have 
as one of its objects, bringing about a greater co-ordination between Agricultural 
Departments and Universities and it has succeeded to some extent in the attempt. 
Two instances of such successful] co-ordination may be mentioned jn tbis conne- 
ction, namely, the rust work in wheat, and the general statistical work as applied 
to agricultural experiments. Let us only hope that such healthy contacts bet- 
ween workers in the Agricultural Departments and the Universities will be 
brought into effect in an ever-increasing measure, resulting in a greater output 
of basic research in the country. 
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EXTRACTS 


Save your own Tomato seed. Growers should exercise every care that tomato 
seed is taken only from strong, vigorous, and healthy plants of high productivity, 
and that the tomatoes selected should possess the necessary characteristics of 
the type which it is desired to produce and which will be most suitable for the 
‘locality where production is being carried on. 


Selection intelligently and carefully carried out will give, in from three to 
five years, strains of seed greatly superior and better adapted to one’s own con- 
ditions than any which it is possible to purchase. 


Literature available on the subject is definitely in favour of home-grown 
seed selection as a means of improving the strain of the variety grown and also 
of increasing the yields of fruit. There is considerable evidence that yields can 
be materially increased by selection, and that home-grown seed from disease-free 
slants of high productivity and early maturity produces heavier crops than much 
əf the purchased seed, particularly that of unknown origin. Seed taken from 
‘the product of low yielding plants wil] almost invariably produce weak 
plants of poor germination, while seed taken from the most productive and most 
uniform plants will produce the heaviest crops with a high percentage of uni- 
formity. High productivity and early maturity can be obtained only from Selec- 
ted vigorous, healthy and disease free plants. 


Plant Selection. To achieve these results, special attention should be paid to 
plant selection, and, in addition, good cultural practices must be adopted. Un- 


fortunately, the fact that high prices may be paid for seed is not always a guar- 
antee of high quality. 


It has been established that certain plant diseases can be and are transmitted 
through the seed, and tomatoes are particularly susceptible to bereditary disease, 
In selecting tomatoes for seed, while many growers contend that they should be 
taken only from the bottom truss of fruit, exbaustive experiments carried out in 
seed production do not justify this contention. If, when secured, the tomatoes from 
which it is intended to extract the seed are not fully ripe, they should be kept in 
a reasonably warm place until well ripened. It may be noted, however, that 
vine-ripened fruit is considered best for seed production. 


Method of Extraction. The tomato should be held in the left hand, and, with 
a sharp knife, cut through the centre at right angles to the stem, separating the 
fruitintwo. Holding one half in either hand, cut surface turned downwards 
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subject each to gentle pressure until the entire pulpy content is squeezed out into |. 
a scrupulously clean receptucle placed under the hands of the operator. By this 
method—tbrough the rejection of the main bulk of the tomato—ali the seeds are 
obtained, and, in the finil washing, a great amount of labour will be saved. 


After this operation is completed, the pulpy mass in the receptacle should be 
held at a temperature of not less than 65°—70°F for five or six days while fermen- 
tation takes place. Some growers stir the pulp occasionally with a clean piece 
of wood, but this is not necessary. Other growers allow the mass to settle, which 
results in a thick coating forming On top. 


Washing the Seed. [In washing the seed, plenty of fresh, clean water is 
absolutely essential. Assuming that the pulp has been kept ina clean petrol or 
kerosene tin and that this is half-full, the contents should be well stirred and 
the tin almost filled with water. A good plan at this stage is to use both hands 
for the purpose of gently crushing aay lumps which may be among the pulp, as 
it will be noticed that quite a lot of seeds will be adhering to them. Having 
given the seed a little time to settle, and while the pulp is still floating among 
the water, start the process of separation by gently pouring out the contents 
from one “corner” of the tin until the seed is seen to appear. This operation 
should be repeated—using plenty of water—until the seed is separated from the 
pulp, when it is finally poured into a fine strainer and allowed to drain. After 
draining it may be spread out thinly and dried quickly, 


Before storing for future use the seed must be perfectly dry. Damp seed will 
result in premature germination. As the “ life ” of tomato seed is from five to 
six years, a considerable quantity can be produced from one crop. There are 
from 5,000 to 6,000 seeds in one ounce, and the germination of one-year-old seed 
ranges from 70 per cent. to 85 per cent. 


This method of tomato seed extraction is equally applicable to the small 
grower, provided, the suggestions made are adopted and the directions given are 
followed, New Zealand Jour. Agri. 1941 62, 260—261. 


A New Species of Coleus. Coleus vettiveroides, K. C. Jacob. Herb succulen: 
45 cm.—53 cm. in height, bushy with slightly decumbent branches; stem 1°25 cn. 
in diameter, slightly purplish, pubescent with white short hairs, main stem more 
or less four-sided and branches nearly terete; leaves opposite; petioles 4 cm.— 
6 cm. long, pubescent, purplish. ventrally furrowed dorsally rounded (terete); 
lamina thick, nearly rounded 8 cm.--10 cm. long, 9 cm.—12 cm. broad, sparsely 
pubescent on the upper surface and densely pubescent below; nerves palmate, 
main nerves 12, margins dentate. Roots fibrous 35 cm.—50 cm. long when grown 
in sandy areas, straw-coloured, turning dark aftera day or two, aromatic when 
fresb. The plant has so far been seen only under cultivation at Shiyali, Tanjore 
District; Palniin Madura District; Conieeveram in Chingleput District, etc., 
in the Madras Presidency, and it has not been seen in flower anywhere at any 
time. Tke plants were specially grown at Shiyaliin Tanjore District, South 
India, a natural habitat and at Coimbatore. All attempts at inducing flowering 
have failed at both places. There is a specimen of this plant inthe Madras 
Herbarium at Coimbatore labelled Coleus osmirrhizon Elliot. Tamil: Kuru Veru, 
collected at Mahabalipuram, Chingleput District, by T. Abboy Naidu on the 
25th May, 1879. This name (Coleus osmirrhizozn Elliot) could not be traced in any 
of the literature available here. The Curator of the Herbarium, Royal Botanic 
Gardens, Sibpur, Calcutta, considers it as only a manuscript name. This speci- 
men also is without flowers. There is a good deal of confusion in the local name 
of the scented roots of Vetiveria zizanioides Nash. (a grass) and those of this 
species of Coleus, the specific name of which has not been determined. Witha 
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view to clarify this confusion, a questionnaire was sent to some of the most im- 
portunt places where these two roots are very well known locally, and informa- 
tion obtained through the Agricultural Department Officers. Four local names, 
viz., Vetti ver, Kuru ver Velamichai ver and Ramacham were reported to be in 
common use for these two scented roots. The consensus of opinion is that Vetti 
ver and Kuru ver are synonyms and are used for the roots of the Coleus species 
and Velamichii ver and Rumacham are two linguistic names forthe grass, Veti- 
veria zizanioides Nash , the former in Tamil Districts, and the latter in Malayalam 
speaking Districts and States, 


The roots of this Coleus species are Known as Vettiver in Tanjore, 
North Arcot, Coimbatore, Madura, Tinnevelly and Ramnad Districts. The 
same root is known as Kuru ver in Chingleput, Tanjore, North Arcot and 
parts of Madura Districts. Vetti ver and Kuru ver are synonymously used in 
Tanjore, North Arcot and parts of Madura Districts. 


In Shiyali Taluq of the Tanjore District where this Coleus species is exten- 
Sively cultivated on the sandy banks of the Coleroon river, the names Vetti ver 
and Kuru ver are syoonymously used. At Palni in Madura District where it is 
under Cultivation in sandy garden lands it goes by the name Vetti-ver and at 
Conjeeveram in Chingleput District where it is cultivated on the banks of the 
Vegavathi river it is known as Kuruver. 


The fresh fragrant roots of Vettiver (Kuruver) are used from time im- 
memorial in the decoration of the idols in the South Indian temples of the 
Tamil Districts and also in the ladies’ toilet for dressing hair. 


The well-known Khus-khus or Cuscus of Commerce is known as Velamichai 
or Velamichaver in al] the Tamil Districts. Viz., Tanjore, North Arcot, Madura, 
Tinnevelly, Coimbatore, etc. In parts of Tinnevelly District itis also known 
as Lamachan or Ramacham Ver. Ramacham is the well-known name for this 
root unmistakably used throughout the Malayalam speaking area. It is called 
Vetti ver at Vellaikulam in Chingleput District adjoining the Telugu area. 


The fragrant dried roots of the Khus-kKhus are used for making mats, chick- 
_thatties, fancy fans and ‘Kavadies °’. It is also employed in the adulteration of 
Vettiver at Srivilliputhur, Ramnad District. These roots are scented only at 
certain seasons of the year (Madras Agricultural Department Year Book 1918, 
pp. 67-69). It is extensively cultivated on the coastal regions of the Ponnani 
Taluq of the Malabar District It is also grown toa limited extent at Srivilli- 
puthur in Ramnad District mainly for adulterating with the roots of Vettiver 
(~olevs sp.). This grass is found commonly in swampy or moist situations in 
Mysore, South Kanara, Malabar, Coimbatore, Chingleput, South Arcot, Nellore, 
Kistna, Godavari, Vizagapatam and other Districts. But the extraction of Khus- 
khus at the proper season end the manufacture of chick-thatties, fans, etc., are 
carried on as‘a cottige industry by the moplah community (Malayalam speaking 
Muhammadans) of the Ponnani talug in the Malabar District. 


The dried roots of this grass retain the pleasant and strong aroma for a very 
long time even for some years, while only fresh roots of Vettiver (Coleus sp.) 
are scented and made use of since they become odourless as they dry up in the 
course of 3 or 4 days. The fresh Vettiver roots are strawcoloured but soon be- 
come dark as they dry up, while those of Khus-khus retain their straw colour 
even after drying. 


In the Telugu Districts of this Presidency starting from the Chingleput 
District right up to Ganjam, Khus-khus roots are known as Vetti ver. The idols 
in the Telugu temples are not generally decorated with any scented roots. Since 
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khus-khus is known as Vetti ver, the products of Khus-khus, viz., chick-thatties, 
fans, etc., are also known as Vettiver thatties, fans, etc, in these parts, 


It has already been shown that Khus-khus and Vettiver (also known as 
Kuruver) are the routs of two different kinds of plants but are recognised by 
different conflicting names in different localities of this Province. This mis- 
nomer in the local names has been carried so far that the local name of the 
Coleus species was given to a Species of grass, Vetiveria odorata Virey., as early 
as 1827. Hieoker, in the Flora of British India, puts Vetiveria as a subgenus of 
Andropogon and called this plant Andropogon squarrosus Linn. f., but Gamble, in 
the Flora of the Presidency of Madras, names this grass as Vetiveria zizaniotdes 
Nash, The local name of this Coleus has become the generic name of a group of 
grass, one of which has scented roots. 


Vettiver or Kuruver (Coleus sp.) is largely cultivated on the river banks in 
sandy loams. It is propagated by planting young shoots and plants are ready 
for lifting in about 4 months when the roots would have attained the maximum 
length and possessed with best aroma. It needs heavy manaring and constant 
watering. 


This species of Coleus which has not so far been correctly named is designa- 
ted as Coleus vettiveroides K. C. Jacob. The specific name cettiveroides is after the 
most popular Tamil name of the plant in places where it is largely cultivated. 
K. C. Jacob, Jour. Bom. Nat. Hist. Soc. Vol. XLII, No. 2, 1941. 


Gleanings. 


Stimulation of Root Formation of Sugarcane with Ethyl Alcohol. The desirabi- 
lity of ensuring root formation for studies on germination of sugarcane led to 
the treatment of seed pieces with various growth-inducing substances, including 
indole butyric acid, water, ammonium phosphate, calcium nitrate, and ethyl 
alcohol. A 5 per cent. solution of 95 per cent. ethyl] alcohol proved to be the 
most effective treatment for stimulating root formation, especially at low tem- 
perature (69°—75°F.). Optimum time of treatment was between 24 and 48 bours. 
Less stimulation occurred in young seed pieces than in more mature planting! 
material, suggesting that the ethyl alcohol serves as a readily available, high- 
energy food. Hawaii Agr. Exp. Sta. Rep. 1940— 37. 


Agricultural Improvement means Agricultural Education. The present lack of 
training facilities fer young people in agriculture is probably largely responsi- 
ble for the Jag there is in the industry between the proved value of new know- 
ledge and its application. In contrast with this we have the gratifying and, 
indeed, remarkable fact that great additions to our knowledge of agricultural 
problems have been made by British scientific workers in many branches during 
recent years and, alongside them, the demonstration of their commercial value 
has been proved in many directions. The feeding of livestock, the improved 
treatment of grassland, the value and preparation of ensilage, improved know- 
ledge of manuring and many improved methods in vegetable and frvit production 
are familiar examples. it is not too much to say that the names of some of our 
chief agricultural research workers and of their institutes are known all over 
the world, but I believe, it is true to say that there are thousands of British 
farmers who have only the vaguest idea as to what these men stand for—if any 
idea at all. ` 


Our Agricultural Colleges and Institutes and the staffs employed by county 
councils have done splendid work in evoking the interest of farmers and in 
spreading knowledge in the face of great difficulties, but I have not met one of 
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them whe is not impressed by the need for more—very much more. There is 
this to say also, that, where the possibilities arising out of the application of 
new knowledge are brought home to them, there is a responsive spirit in the 
industry. Those of us who have attended young farmers’ clubs and meetings of 
farmers, especially when there has been a good proportion of young farmers 
present, must have been impressed by the keenness displayed by many. There 
is a great field ripening for harvest in agriculture. But the reapers are far too few. 


_ The question is: How are we to secure the more rapid infiltration into the 
practice of the industry of the lessons of new knowledge of proved value, and 
thereby lift up the standard of those engaged in it? 


We need, I think, to do something affecting education generally at the 
beginning. There should bea great extension of the vocational elements in 
education in rural areas with facilities for transition to institutes for suitable 
candidates. 


It is true that a good general! education is an essential basis for us all. But 
our educational standards have been far too much dominated by a traditional 
leaning to, what may be described us, the arts side in prescribing the character 
of our education in rural areas for older children. We bave the great laboratory 
of nature at our door and far too little use is made of it. One knows, of course, 
that many schools are to be found in rural areas where an enterprising teacher 
bas developed this side of the school work with splendid results, but the depend- 
ence is far too much upon the enterprise of the individual teacher. The impulse 
is not provided in any thing like the measure it ought to be in our educational 
system. The Field, 2 November 1940. 


Guarding Britain’s Cornfields. 
How Farmworkers will Fight Nazi Fire Bombs. 


With 12,500,000 acres under the plough this spring—332 millions more 
than in 1939—Britain’s Agricultural leaders are planning how to protect 
her corn crops from Nazi fire bombs. 


Last year Germany's air onslaught did not develop fully until the har- 
vest was gathered in, but this year, combined with U-boat attacks on shipp- 
ing, the menace to British food supplies is very real. 


Among the safeguards which may be enforced is the cutting of fire- 
breaks or lanes, about 30 ft. wide, across the direction of the prevailing 
wind. The crops, cut green, would not be wasted, but made into hay or 
silage. Corn stooks can be protected by setting the rows as far apart as 
possible. Ricks would be set at least 15 yards apart, and, preferably out 
in the field, to prevent enemy landings. 


For dealing with outbreaks of fire, water carts would be kept filled near 
the standing crops, the further reserves stored in ricks or van covers sup- 
ported on stakes. 


Fire-fighters will arm themselves with stirrup pumps, fruit spraying 
machines, liquid manure carts, wet sacks and brooms cut from timber and 
hedgerows. Tractors will be useful for ploughing a fire-break quickly in 
the path of an advancing fire, and scythes for isolating small patches, 
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With fire watchers, A. R. P. wardens and Home Guards in every parish, 
there will be no lack of man-power to safeguard the vital harvest of 1941. 


[We are grateful to Mr. Robert Williamson, Industria] Publicity Unit, Mow- 
bray House, Norfolk Street, London, for forwarding this note for publication. 
Ed. M. A. J.) 


Correspondence. 


The Editor, Madras Agricultural Journal. 


Silt Clearance. 
Sir, 


Of the numerous hardships to which the poor cultivator is subject, silt- 
clearance is one of no small magnitude. Jt is well known that as years pass on, 
tanks and their feeding channels get silted up. Asa result of such silting up the 
capacity of the tank decreases while the ayacut goes on increasing and this 
leads to water scarcity. Thus water stored in some tanks is found to be inade- 
quate for irrigating the fields. These tanks require more than two fillings, 
before the crops raised there are harvested, because of the tanks getting silted 
up. When there are plenty of rains, it is easy to store water as many times as 
are required. But during periods when drought is experienced, the subsequent 
fillings are not at all possible and the ryot is therefore hard bit. 


Clearance of silt is now allowed to be done by the cultivators themselves, 
subject to certain rules, for preserving the tank from getting spoilt. The aver- 
age cultivator, who is illiterate, cannot be expected to observe all the regulations 
framed by the Revenue Department and naturally he does not care to trouble 
himself with the silt which is indeed a very rich manure for his fields. I would 
therefore suggest that periodical silt-clearance should be effected by the Revenue 
Department itself and the silt cleared might be sold at nominal cost to the culti- 
vators of the a@yacut. This will greatly relieve him of unnecessary hardship. 


Fhere should be periodical inspection of tanks, at least once in every five 
years or at earlier intervals if possible, to investigate the conditions of the tanks 
as to whether the capacity of the tank remains undiminished and whether the 
water stored therein would be adequate to irrigate the ayacut. If these sug- 
gestions are put into effect, I am certain that the agriculturist in normal times 
would no longer be faced with a crop-failure, due to scarcity of water. 


New House, Hanji, Yours etc. 
Tenkasi (Tinnevelly Dt.) I. S. Kuttalalingam Pillai. 


MWDotussil News and Rotes. 


Horticultural Show, Kumbakonam. A Horticultural exhibition on a fairly 
large scale was held at Kumbakonam during the closing days of June 1941. It 
was organised by a very infuentia] Committee with Mr. P. S. Viswanathan, 
1. C. S., Sub-Collector of Kumbakonam as its President and Rao Saheb Sri C. R. 
Lakshmivaraha lyengar and Rao Saheb Sri A. Ramadas as Joint Secretaries. 
There was a very good collection of mangoes of different varieties, sapotas, 
limes, oranges, plantains, coconuts, vegetables and flower and vegetable seeds 
produced by private growers in the district, besides a fine display of graft 
mango plants, ferns, crotons and a variety of other seedlings exhibited by the 
owner of the South Indian Lakshmi Nurseries in whose garden the Show was 
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held. The Departmental exhibits included graft plants, seedlings, root crops, 
vegetables, fruits and fruit products, like lime and lemon quashes and kumquats 
from Kodur, collection of cut flowers and varieties of potatoes from Ootacamund, 
Sprayers and dusters with different varieties of chemicals used against fruit 
pests and diseases, with specimen boxes containing insects and fungi injurious 
to orchards. Specimen crops of different kinds of green manures were also 
grown in the grounds of the exhibition. Demonstrations of various impie- 
ments and tools indispensable to orchard owners, preparation of leaf mould, 
Indore compost and the proper collection and preservation of cattle manure 
including urine, were held on all the days. The Director of Horticulture, Mysore 
State was kind enough to depute a Horticultural Inspector with a variety of 
fruits and fruit products for the exhibition and with a Domestic Fruit Canning 
set for demonstration. The demonstration of this canning set in the prepara- 
tion and preservation of fruit juices, jellies and sliced fruits in sugar syrup was 
highly appreciated by the visitors to the show. The Agricultura] Department 
of Pudukottah State also deputed an Agricultural Inspector with a collection of 
mango and other fruits produced in the State. The Director of the Nutrition 
Research Institute, Coonoor, was kind enough to send half a dozen illustrated 
and word posters on the value of different cereals, pulses, vegetables, fruits, milk 
and milk products in the diet of the nation. The Health Department of the 
Kumbakonam Municipality besides exhibiting valuable health charts and models 
exhibited samples of slaughter house manure, the compost prepared from night 
soiland municipal rubbish. Messrs. Pocha & Sons., Poona, sent their collection 
of different vegetable and flower seeds, besides a complete set of tools used in 
orchard practice. The Civil Asst. Surgeon in charge of the Govt. Hospital, 
Kumbakonam and the Health Officer, Kumbakonam Municipality, gave lectures 
on ‘the value of fruits and vegetables in human diet’ and the District Agri- 
cultural Officer, Fanjore, on ‘How to Start and maintain orchards’. Certificates 
of merit were awarded for notable exhibits. M, A. 
Agricultural Exbibition, Virdbachalam. An Agricultural Exhibition on a small 
scale was conducted at Virdhachalam from the 26th to 28th July 1941 during the 
Tiru Adipuram festival. Different departmental paddy strains, green manure 
seeds and crops raised in pots, oilseeds and coconut seedlings from Nileshwar, 
improved implements and posters on all crops were exhibited at the stall. 
Nearly 4,000 visitors who were mostly agriculturists visited the stall and evinced 
keen interest. The pupils of all classes of tbe District Board High School 
(Elementary Section) accompanied by their respective teachers visited the stall 
in batches, and lectures about bee-keeping, manure preservation in pits were 
given to them by the local Agricultural Demonstrator. During the Exhibition 
39 lb. of cotton seeds, 14 1b. of Daincha seeds, 842 lb. of improved paddy strains 
and 25 coconut seedlings from Nileshwar were sold. —A. D., Virdhachalam, 


Retirement. Sri K. Kunhisankaran Nair, L. Ag., Farm manager, Central Farm, 
Trichur, has sẹtired from service. He is av old boy of our College. He entered 
the State service, when the Cochin Agricultural Department was first formed and 
was one of those that were mainly responsible for the establishment and the 
subsequent development of the Central Farm, Trichur, We wish him a happy 
retired life. Ed. M.A. J. 


Crop and Trade Reports. 


Statistics—Crop—Sugarcane-—1941—First report. The average of the areas 
under sugarcane in the Madras Province during the five years ending 1939-40 has 
represented 29 per cent. of the total area under sugarcane in India, 


The area under sugarcane up to 25th July 1941 is estimated at 90,720 acres. 
When compared with the area of 129,720 acres estimated for the corresponding 
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period of last year, it reveals a decrease of 30'1 per cent. The estimated area is 
the same as that of last year in Kurnool, Tinnevelly and Malabar. An increase 
in area is revealed in East Godavari and South Kanara and a decrease in area in 
the other districts owing to the low price of jaggery at the time of planting. 
The decrease is marked in Vizagapatam (-3,000 acres), Kistna (—3,600 acres), 
Bellary (-4,200 acres), South Arcot (-9,000 acres) and the Central districts 
(— 16,500 acres). 


The condition of the crop is satisfactory except in Anantapur and North 
Arcot where the crop was affected by drought to some extent. 


The wholesale price of jaggery per imperial maund of 822 Ib. (equivalent to 
3,200 tolas) as reported trom important markets on 4th August 1941 was Rs. 6-10-0 
in Mangalore, Rs, 4—15—0 in Adoni, Rs. 4—11—0 in Trichinopoly, Rs 4--7—0 in 
Vellore, Rs. 4--4—0 in Cuddalore, Rs. 4—2—0 in Cocanada, Rajahmundry and 
Chittoor, Rs. 3—11—0 in Vizagapatam, Rs. 3—7—0 in Vizianagaram, Rs 3 —5—0 in 
Salem and Coimbatore and Rs.3—4—0 in Bellary. When compared with the 
prices published in the forecast report issued at this time last year, these prices 
reveal a rise of approximately 44 per cent. in Trichinopoly, 20 per cent. in Adoni, 
16 per cent. in Mangalore, eight per cent. in Vellore and two per cent. in Vizaga- 
patam and a fall of approximately 37 per cent.in Salem, 29 per cent. in Vizia- 
nagaram, 16 per cent. in Rajahmundry, 15 per cent. in Coimbatore, 14 per cent. in 
Cuddalore, 11 per cent. in Cocanada, five per cent. in Bellary, and four per cent. 
in Chittoor. 


Statistics—Crop—Groundnut--1941—-Second report. Summer crop—Area and - 
yield. The area under the summer or irrigated crop of groundnut in parts of the 
Madras Province during the five months—January to May 1941—is estimated at 
65,300 acres as against 120,300 acres estimated for the corresponding period of 
last year, representing a decrease of 45'7 per cent. The decrease is due to 
(i) want of timely sowing rains, (ii) propaganda for the restriction of groundout 
cultivation and (ili) the low price of groundnut at the time of sowing. The crop 
suffered from drought to some extent in South Arcot, Chittoor, North Arcot and 
Tanjore. The harvest of the crop is in progress. The yield per acre is expected 
to be normal in al] districts except South Arcot, Chittoor, North Arcot and 
Tanjore. The total yield is estimated at 50,600 tons of unshelled nuts as against 
100,100 tons estimated for the corresponding period of last year, representing a 
decrease of 49°5 per cent. 


Early crop— Ares and yield. The area under the early crop of groundnut 
(mostly unirrigated) up to 25th July 1941 in the districts of Salem and Coimbatore 
is estimated at 105,000 acres. When compared with the area of 153,000 acres esti- 
mated for the corresponding period of last year, it reveals a decrease of 31°4 per 
cent. owing to the late receipt of sowing rains, especially in Salem. The yield 
per acre is expected to be normal in both the districts. The yield in these two 
districts is estimated at 52,500 tons of unshelled nuts as against 76,500 tons 
estimated for the corresponding period of last year, representing the same 
decrease as in the case of acreage namely 314 per cent. 


The wholesale price of groundnut (machine shelled) per imperial maund of 
827 Ib. (equivalent to 3,200 tolas) as reported from important market centres on 
4th August 1941 was Rs, 5—12—0 in Guntakal, Rs. 5—2—0 in Vellore, Rs. 4—14—0 
in Vizianagaram, Guntur and Cuddalore, Rs. 4—11—0in Vizagapatam, Rs. 4—10—0 
in Cuddapah, Rs. 4—-7—0 in Tadpatri, Rs. 4—5—0 in Adoni, Rs. 4—4—0 in 
Hindupur, Rs, 4—1—0 in Bellary, Rs. 4—0—0 in Salem and Rs.3—-7—0 in Nandyal. 
When compared with the prices published in the last report, i.e. those which 
prevailed on 7th July 1941, these prices reveal a rise of approximately 51 per cent, 
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in Tadpatri, 37 per cent. in Vellore, 31 per cent. in Hindupur, 30 per cent. in Adoni, 
25 per cent. in Cuddapah, 24 per cent. in Guntur, 23 per cent. in Bellary, 20 per 
cent. in Nandyal, 18 per cent, in Vizianagaram and Cuddalore, 16 percent. in 
Salem and 10 per cent. in Vizagapatam. 


Statistics- -Crop— Gingelly— 1941-42—-First forecast report. The average of the 
areas under gingelly in the Madras Province during the five years ending 1939- 
40 has represented 15'8 per cent. of the total area under gingelly in India. 


Area. The area under gingelly up to 25th July 1941 is estimated at. 281,800 
acres aS against 344,200 acres estimated for the corresponding period of last year. 
The estimated area is the same as that of last year in South Kanara: an increase 
in-area is revealed in the Circars (Guntur excepted), Bellary and Malabar and a 
decreaSe in area in the other districts owing to want of timely sowing rains. The 
variations are marked in Vizagapatam (+10.000 acres), South Arcot (-— 10,000 
acres), North Arcot (- 20,900 acres). Salem (-16,000 acres) and Coimbatore 
(- 17,000 acres). 


Yield. The crop suffered from drought to some extent in Guntur, Chingleput 
North Arcot, Salem, Ramnad and Tinnevelly. The yield per acre is expected to 
be generally normal in the other districts. 


The wholesale price of gingelly per imperial maund of 822 lb. (equivalent to 
3,200 tolas) as reported from important markets on 4th August 1941 was 
Rs. 7—1—0 in Trichinopoly, Rs. 7—0—0 in Cocanada, Rs. 6—12—0 in Tinnevelly, 
Rs. 6—7—0 in Cuddalore, Rs. 6—6—0 in Tuticorin, Rs. 6—3—0 in Ellore, Rs. 6-1-0 
in Salem, Rs. 6—0—0 in Vizianagaram, Rs.5—14—0 in Vizagapatam and Rs. 
5-l1—Oin Rajahmundry. When compared with the prices published in the 
report for the corresponding period of the previous year, i. e. those which 
prevailed on 5th August 1940, these prices reveal a rise of appruximately five per 
cent. in Salem anda fall of approximately 12 per cent. in Rajahmundry and 
Tuticorin, 11 per cent. in Vizianagaram and Ellore, ten per cent. in Cuddalore, 
seven per cent, in Tinnevelly, three per cent. in Tricbinopoly and two per cent, 
in Vizagapatam, the price remaining stationary in Cocanada. 


Statistics—-Cotton— 1941—42—First Forecast Report. The average of the areas 
under cotton in the Madras Province during the five years ending 1939-40 has 
represented 9°7 per cent of the total area under cotton in India. 


The area under cotton up to 25th July 1941 is estimated at 167,200 acres. 
When compared with the area of 235,100 acres estimated for the corresponding 
period of last year, it reveals a decrease of 289 per cent. 


Central districts and South— Mainly Cambodia tract. The area in the Central 
districts and the South represents generally the last year’s crop left on the 
ground for second pickings before the plants are removed in September in 
compliance with the provisions of the Pest Act. The area in these districts fel] 
slightly from 146,100 acres to 143,300 acres. The yield is expected to be 
generally fair. 


Westerns tract. The area under Westerns fell from 61,300 areas to 9,200 
acres i. e., by 85'0 per cent. The decrease in area in the current year is due to 
the poor rains received in June and July. 


White and Red Northerns tract. The area under White and Red Northerns 
also fell from 13,500 acres to 1,700 acres i. e., by 87°4 per cent. 


Warangal and Cocanadas tract. The area under Warangal and Cocanadas 
cotton fell from 8,200 acres to 7,000 acres i. e., by 14°6 per cent, 
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The average wholesale prices of cotton lint per imperial maund of 822 lb. as 
reported from important markets on 4th August 1941 was Rs. 16--7—0 for 
Cocanadas, Rs. 20—9—0 for White Northerns, Rs. 18—2—0 for Red Northerns 
Rs. 16—8—0 for Westerns (Mungari crop), Rs. 22—0—0O for Westerns, (Jowari 
crop), Rs. 42—8—0 for Coimbatore Cambodia, Rs. 31—4—0 for Southern Cam- 
bodia Rs, 36—9—0 for Coimbatore -Karunganni, Rs, 29—4—0 for Tinnevellies and 
Rs. 30—3—6 for Nadam cotton. - ' ` (Director of Industries and Commerce.) 


~ Cotton Raw, in the Madras Presidency. The receipts of loose cotton at presses 
and spinning mills in the Madras Presidency from 1st February to 15th August 
1941 amounted to 505,569 bales of 400 Ib. lint as against an estimate of 503,500 
bales of the total crop of 1940—41. The receipts in the corresponding period of 
the previous year were 398,480 bales. 434,455 bales mainly of pressed cotton were 
received at spinning mills and 57,389:bales were exported by sea while 93,113 
bales were imported by sea mainly from Karachi and Bombay. 

(Director of Agriculture.) 


College and Estate Hews. 


Students’ Corner. The inaugural address of the Students’ Club for the year 
was delivered on the 3rd of August 1941, by Sri Rao Saheb Venugopal Pillai, B. A., 
B. L., Advocate, Coimbatore, with R. C. Broadfoot Esq., Principal, in the 
chair. The lecturer touched on the greatness of India’s cultural heritage and 
exhorted the students to be worthy of it. The lecture was concluded with an 
appeal for help in the present war efforts, at the same time praying for the 
success of the Allies. 


An emergency meeting was held on 7—8—1941 with Sri L. S. Subrahmaniam, 
Assistant Sugarcane Mycologist, in the chair to record the deep feeling of sorrow 
on the passing away of India’s greatest poet Dr. Rabindranath Tagore ard to 
convey heartfelt Sympathy to the bereaved members of the family. Friday, the 
8th of August, was declared half holiday by the Principal as a mark of respect to 
the memory of the poet. l 


A lecture on the “ Art of speaking” was delivered on 13—8—1941 under the 
auspices of the Students’ Club by Sri T. V. Srinivasaraghavachariar,’B. A., 
retired Deputy Superintendent of Police, with Sri R. S. Sankara Iyer, B. A., B. L., 
retired District and Sessions Judge, Coimbatore, as the President. The lecture 
was both interesting and humorous. ) 


Games: Cricket. A friendly match was played between the College and the 
local Government Arts College on the 10th of August and another on 16—8—41 
between the College and the Stanes High School. On the latter occasion, 
B. S. Krishnan of the College scored 104 not out. We offer our congratulations 


tohim. A third match was played on the 17th with the local S. R. C. Club which 
ended in a draw. 


Hockey. On the 15th the College played a friendly match with the Stanes 
High School, and was defeated -by three goals to nil. 


4 


The Association of Economic Biologists, Coimbatore. The Annual meeting of 
the above Association was held on the 16th August 1941, in the Agricultural 


Lecture Hall of the Freeman Building with Sri. M. C. Cherian, President, in 
the chair. 


The minutes of the last annual meeting were read by the Secretary, Dr. S. 


Kasinatha Iyer, and adopted by the General Body. The annual report for 40-41 
and budget for 1941-42 were read and adopted, 
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The following office bearers were elected for the year 1941-42. 


Sri Rao Babadur V. Ramanatha Ayyar— President. 


» N. L. Dutt —V ice President. 

Dr. J. S. Patel —Mofussil Vice President. 
» S. Kasinatha Iyer — Secretary. 

Sri. C. S. Krishnaswami —Assistant Secretary. 


Mr. C. M. John & Dr. N. Parthasarathy—Members of the Executive Council. 


Sri. Rao Babadur V. Ramanatha Ayyar proposed a vote of thanks to the retir- 
ing committee. 


The President delivered an address on ‘Some important sugarcane pests of 
the world,” illustrated by lantern slides. 


St, John’s Ambulance Brigade. A batch of about 60 students of the Agricultural 
College are taking the course on First Aid. The classes were inaugurated by 
Mr. R. C. Broadfoot, Principal, Agricultural College, on 24th July 1941, when he 
exhorted the students to master this subject which will be very useful to them 
in their later life. Dr. K. Narayanan, Divisional Surgeon, is lecturing on First 
Aid twice a week, on Mondays and Fridays. 


A demonstration of First Aid practices was given on the 14th August 1941 by 
the Brigade in connection with the distribution of First Aid certificates to 49 
candidates. The full strength of the Brigade was in attendance and there was 
also a march past and a few items of infantry drill. Mr. R. C. Broadfoot who 
distributed the certificates congratulated the Brigade members on their excellent 
performance and expressed the hope that the Brigade would go up from strength 
to strength. 


Scouting. In addition to Rao Bahadur G. N. Rangaswamy Ayyangar who is 
already a member of the Coimbatore District Scout Council, the following offi- 
cers of the Agricultural College and Research Institute have also been co-opted 
as members at a meeting of the Council held on 2nd August 1941: Mr. R. C, 
Broadfoot, Mr, C, M. John and Mr. R. Ratnam. 


It is understood that the scout movement on the College Estate is being 
revived. An appeal to Estate residents to admit their boys into the Ramakrishna 
Scout Troup has been issued. 


M. A.S. U. Editorial Board. At a meeting of the Board held on 5th August 
1941, Dr. N. Krishnaswamy, who was elected to the Boardin place of Mr. K. M. 
Thomas resigned, was elected Sub-Editor. 


Visitors. Sri T. Budhavideya Rao Naidu, Headquarters Deputy Director of 
Agriculture, Sri Rao Bahadur Y. Ramachandra Rao, Locust Entomologist and Sri. 
K. Ramiah, M. B. E., Geneticist, Institute of Plant Industry, Indore, were among 
- the visitors to the Agricultural College and Research Institute during the month. 


Departmental Notifications. 


Gazetted Service. 


Appointments. 


Sri. K. C. Naik, Superintendent, A. R.S. Anakapalle working as temporary 
Superintendent, Fruit Research Station, Koduru, is appointed to act as Fruit 
Specialist, Koduru, with effect from the date of his taking charge. 


Dr: A. Subba Rao, Soil, Physicist; Dry Farming Station, Hagari, will continue 
to hold full additional charge of the post of Superintendent, Dry Farming 
Station, Hagari, during the absence of Sri. P. Krishna Rao. 


Leave. 


Sri. P.. Krishna Rao, Superintendent, Dry Farming Station, Hagari, extension 
of l. a. p. for.6 weeks from 6—8 +41, 


Postings and Transfers. 


Saadat-ul-lah Khan Sahib Bahadur, ‘Deputy Director of Agriculture, on 
return from leave, to be Deputy Director of Agriculture, Cocanada, 

Sri. P. Subrahmanyan, offg D. A.O, Saidapet, on relief by Ie M., Subrah- 
manyan. Pillai to officiate as D. A. O, Ellore © 


. Sri, A.. Gopalan Nayar, offg. D. A. O. Tinnevelly, on relief by Sri. M. A, 
Balakrishna Ayyar to officiate as D. A. O. Calicut. 


Samuel Jobitha Raj, offg D. A. O. Calicut, on relief by Sri. A. Gopalan Nayar 
to officiate as D. A. O. Madura. 

Sri, K. Venkatarama Ayyar, D. A. O. Cuddalore, on relief by Sri, T. G. Muthu- 
swami Ayyar to be D. A. O. Cuddapah. l 


Sri. R. N. K. Sundaram, D. A. O. Cuddapah, on relief by Sri, K. Venkatarama 
Ayyar to be D. A. O. Bellary. 


Subordinate Service. 


1. Appointment. 


A. Mohammad Ali Sahib, Agricultural Demonstrator, Puttur, in the new 
I Grade of Rs. 145 —5/2--190 is appointed as temporary Horticultural Assistant, 
Fruit Research Station, Koduru to bein charge of the research work connected- 
with-the Imperial Council of Agricultural Research Scheme under the super- 
- vision of the Fruit Specialist. 


2. Transfers. 





Name of officers From To 
Sri. K. Satyanarayanamurthi, Offg. Asst. Cotton Offg. Asst. C. B. S. 
Scheme, Adoni; ` Coimbatore. 
» N.G. Narayanan, Asst, C. B. S. 


Coimbatore ; A. R. S. Nandyal. 
Janab Gulam Ahmed Sahib F. M. A. R. S. Koilpatti; A. D. Venkatagiri. 
Sri. P. Sudarsanam Nayudu, Foreign service, 
i Tobacco Market 
Committee, Guntur, F. M. A. R, S. Guntur, 
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G. Kameswara Rao, 
K. K. Ragbavan. 


Herbert Adiseshiah, 


Departmental Notifications 


F. M. A. R. S. Guotur; 
A. D. Conjeevaram 3 
K.K. Subrahmanya Ayyar, A. D. Devakottai; 

A. D. under training, 
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F. M. A. R. S. Anakapalle 
t. M. A. R. S. Koilpatti. 
A. D. Conjeevaram. 


Sugarcane Station, 


V.G. Venkataramana Rao, A. D. Palamaneir; 
A. D. Kudligi; 


K. S. Ramana Rai, 


3. 


Name of officers. 





Sri B. V. Ramana, A. A. D. Tuni, 


as 


LEJ 


T. V. Srinivasa Charlu, A. A. D. 
Ambasamudram, 
C. S. Namasivayam Pillai, A. A. D. 
(on leave), 
P. Lakshminarayana, A. A. D. 
Chodavaram, 
G. Duraswami, F. M. A. R.S. 
Koilpatti, 
M. R. Balakrishnan, Assistant, 
A. R, S. Siruguppa, 
K. Sitarama Ayyar, F. M. A. R.S. 
Pattukottai 
V. Chidambaram Pillai, A. D. 
Sankarankoil, 
N. Annaswami, A. D. Giddalur, 


M. Vaidyanatha Ayyar, A. D. 
Madakasira, 
N. Krishna Pillai, A. D. Pollachi, 


D. Bapayya, Tobacco Market 
Committee, Guntur. 

B. W. X. Ponnaiya, Assistant, 
Millets Section, Coimbatore, 





A. D. Palamaneir. 
A. D. Kalahbasti. 
A. D. Harpanahalli. 


Gudiyattam ; 





Leave. 


p 


Period of leave. 


L a. p. for 1 month from 5—8— 41, 
Extension of l. a. p. for 1 month on m. © 
from 23—7—4l. 
Extension of leave on half average pay 
on m. c. for 10 weeks from 19—5— 41. 
Extension of l. a. p. on m. c. for 
1 month from 30—7— 41. 
L. a. p. for 31 days from the date of 
relief. 


L. a. p. for 4 months from 4—7— 41. 
Extension of i. a. p. on m. c. for 
1 month from 23~-7-41, 
L. a. p. on m. c. for 1 month from 
29-7-41, 
L. a. p. for 1 month and 3 days from 
28-7=41, 
L. a. p. on m. c. for 6 weeks from 
6-7-41. 
L. a. p. for 1 month and 6 days from 
25-8-41. 


L. a. p. for 1 month from 13-8-41. 


lL. a. p. for 32 days from 27-8-41. 


PEE EEE E E E E E E ES E S a E N e SEEN 


Postings and Transfers. 





Sri. R. H. Krishnan, temporary Assistant in Millets, D. F. S. Hagari tọ be 
Librarian, Agricultural College, Coimbatore. 


Sri. D. Rama Rao, is reappointed as Upper Subordinate in the Science section 
and is posted to officiate as Temporary Assistant in Millets, D. F. S. Hagari. 


pA a a 


